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Foreword 


From  16  January  through  28  Febniary  1991,  the  United  States  and 
its  allies  conducted  one  of  the  most  operationally  successful  wars  in 
history,  a  conflict  in  which  air  operations  played  a  preeminent  role. 
The  Gulf  War  Air  Power  Survey  was  commissioned  on  22  August  1991 
to  review  all  aspects  of  air  waifare  in  the  Persian  Gulf  for  use  by  the 
United  States  Air  Force,  but  it  was  not  to  confine  Itself  to  discussion  of 
that  institution.  The  Survey  has  produced  reports  on  planning,  the 
conduct  of  operations,  the  effects  of  the  air  campaign,  command  and 
control,  logistics,  air  base  support,  space,  weapons  and  tactics,  as  well 
as  a  chronology  and  a  compendium  of  statistics  on  the  war.  It  has 
prepared  as  welt  a  summary  report  and  some  shorter  papers  and  as¬ 
sembled  an  archive  composed  of  paper,  microfilm,  and  electronic  re¬ 
cords,  all  of  which  have  been  deposited  at  the  Air  Force  Historical 
Research  Agency  at  Maxwell  Air  Force  Base,  Alabama.  The  Survey 
was  Just  that,  an  attempt  to  provide  a  comprehensive  and  documented 
account  of  tlte  war.  It  is  not  a  definitive  history;  that  will  await  the 
passage  of  time  and  the  opening  of  sources  (Iraqi  records,  for  example) 
that  were  not  available  to  Survey  researchers.  Nor  is  it  a  summary  of 
lessons  learned;  other  organizations,  including  many  within  the  Air 
Force  have  already  done  that.  Rather,  the  Survey  provides  an  analytical 
and  evidentiary  point  of  departure  fbr  fbture  studies  of  the  air  campaign. 
It  concentrates  on  an  analysis  of  the  operational  level  of  war  In  the  belief 
that  this  level  of  warfare  is  at  once  one  of  the  most  difficult  to  character¬ 
ize  and  one  of  the  most  important  to  understand. 

The  Survey  was  directed  by  Dr.  Eliot  Cohen  of  Johns  Hopkins 
University's  School  of  Advanced  International  Studies  and  was  staffed  by 
a  mixture  of  civilian  and  military  analysts,  including  retired  officers  from 
the  Army,  Navy,  and  Marine  Corps.  It  was  divided  into  task  forces, 
most  of  which  were  run  by  civilians  working  temporarily  for  the  Air 
Force.  The  work  produced  by  the  Survey  was  examined  by  a  distin¬ 
guished  review  committee,  that  Included  scholars,  retired  general  officeri 
from  the  Air  Force,  Navy,  and  Army,  as  well  as  former  and  current 
senior  government  officials.  Throughout,  the  Survey  strived  to  conduct 
its  research  in  a  spirit  of  impartiality  and  scholarly  rigor.  Its  members 
had  as  their  standard  the  observation  of  Mr.  Franklin  D’Oller,  chairman 
of  the  United  States  Strategic  Bombing  Survey  during  and  after  the 
second  World  War;  “We  wanted  to  burn  into  everybody’s  souls  that  fact 
that  the  survey’s  responsibility  .  .  .  was  to  ascertain  facts  and  to  seek 
truth,  eliminating  completely  any  preconceived  theories  or  dogmas.” 
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The  Survey  attempted  to  create  a  body  of  data  common  to  all  of  the 
reports.  Because  one  group  of  researchers  compiled  this  core  materiai 
whiie  other  task  forces  were  researching  and  drafting  other,  more  nar¬ 
rowly  focused  studies,  it  is  possible  that  discrepancies  exist  among  the 
reports  with  regard  to  points  of  detail.  More  importantly,  authors  were 
given  discretion,  within  the  bounds  of  evidence  and  plausibility,  to  inter¬ 
pret  events  as  they  saw  them.  In  some  cases,  task  forces  came  to  differ¬ 
ing  conclusions  about  panlcular  aspects  of  this  war.  Such  divergences 
of  view  were  expected  and  even  desired:  the  Survey  was  intended  to 
serve  as  a  point  of  departure  for  those  who  read  its  reports,  and  not  their 
analytical  terminus. 

In  the  classified  version,  this  volume  consists  of  two  reports; 
Vfec^ns,  Tactics,  and  TYalnlng,  which  focuses  on  Coalition  as  well  as 
Iraqi  air  forces  and  Iraqi  surface-based  air  defenses  in  the  Quif  War,  and 
Space  Operations,  which  examines  the  use  of  space  systems,  mobilization 
of  equipment  for  space  operations,  and  the  role  of  commercial  space 
systems  within  a  military  context.  However,  because  the  Space  report 
contains  such  an  excessive  amount  of  classified  detail  that  the  balance 
would  be  incomprehensible,  the  report  is  not  published  in  the  unclassified 
volume. 
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Introduction 


This  report  brings  together  analyses  of  three  crucial  determinants  of 
an  armed  force’s  overall  capability: 

•  weapons-the  tools  used  by  the  soldier,  sailor,  and  airman, 

•  tactics-the  ways  In  which  the  tools  are  used  to  produce  desired 
effects  and, 

•  tralning-the  way  in  which  the  individual  soldier,  sailor,  and 
airman  acquires  the  skills  required  to  combine  weapons  and 
tactics  into  the  operational  art  of  warfare. 

The  report  focuses  on  the  Impact  of  these  three  elements  on  the  applica¬ 
tion  of  air  power  projected  by  the  U.S.  and  Coalition  forces  in  the  Gulf 
War.  The  information  and  conclusions  presented  provide  background 
essential  to  a  more  complete  understanding  of  the  facts,  principles,  and 
precepts  developed  and  discussed  In  other  volumes  of  this  study. 

The  research  to  support  this  report  was  drawn  from  several  sources. 
First  and  foremost,  the  extensive  operational  and  technical  expertise  of 
the  principal  authors  and  contributors  served  as  a  reservoir  of  knowledge 
and  background.  Their  primary  search  for  Information  focused  on 
intelligence  estimates,  unit  reports,  flight  data  bases,  and  earlier  studies 
pertinent  to  the  task.  Additionally,  the  authors  interviewed  Gulf  War 
participants  from  the  United  States  and  Coalition  countrle.*:  and  obtained 
volumes  of  supporting  documents  and  Information  now  resting  within  the 
OWAPS  archive.  Because  of  time  constraints  and  the  ambitious  scope  of 
the  task,  some  issues  and  topics  within  this  report  are  either  addressed 
only  at  the  surface  or  not  addressed  at  all.  These  Issues  are  usually 
identified  as  areas  for  foture  study. 

To  foame  ensuing  discussions  and  to  establish  a  basis  for  comparison, 
the  report  begins  with  an  overview  of  weapons,  tactics,  and  training 
within  the  Iraqi  armed  forces.  Quantitative  Indices  and  past  performance 
Indicated  that  Iraq  possessed  a  formidable  military  organizatlon-a  battle- 
hardened  force  that  could  test  the  capabilities  of  any  military  power 
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thrown  against  it.  Chapter  one  looks  beyond  numbers  and  Iraqi  propa* 
ganda  to  examine  the  fUll  range  of  Iraq's  weapon  systems  and  its  tactics 
for  employing  them.  The  chapter  continues  by  describing  Iraqi  tactics 
and  performance  during  the  Iran*Iraq  wv  and  concludes  with  a  discus* 
sion  of  Iraqi  actions  and  responses  to  Coalition  air  power  during  the  Oulf 
War. 

Chapter  two  begins  an  in>depth  look  at  U.S.  and  Coalition  aircraft 
and  weapons  used  during  the  Qulf  War.  To  aid  the  analysis,  the 
weapons  and  aircraft  are  grouped  by  mission:  air-to-ground,  electronic 
warfare  and  reconnaissance,  and  air-to-air.  'Hiis  study  of  equipment  and 
systems  yields  an  understanding  of  the  decided  advantage  that  the 
Coalition  forces  possessed  by  virtue  of  their  technological  superiority. 

Chapters  three  and  four  are  a  comprehensive  examination  of  the 
tactics  employed  by  U.S,  and  to  a  lesser  extent  Coalition  air  forces. 
Chapter  three  begins  by  discussing  the  ftindamental  aerial  employment 
tactics  used  in  the  war,  with  U.S.  Air  Force  tactics  as  the  central  focus. 
The  chapter  then  addresses  the  capabilities  required  to  accomplish  repre¬ 
sentative  Oulf  War  missions  ranging  from  ordnance  delivery  to  air-to-air 
engagements  to  electronic  warfare.  To  illustrate  these  capabilities,  a 
typical  mission  and  as^iociated  planning  considerations  and  special  re¬ 
quirements  are  analyzed  in  detail.  Next,  the  focus  shifts  to  the  tactics 
employed  to  achieve  specific  objectives.  First  is  a  study  of  the  way  in 
which  Coalition  aircraft  attacked  the  core  of  Iraqi  power.  The  study 
discusses  the  opening  attacks  designed  to  not  only  achieve  air  superiority 
but  to  strike  directly  at  Iraq's  strategic  core,  paralyzing  the  national 
leadeiship  and  neutralizing  its  m^jor  offensive  threats.  This  discussion 
is  followed  by  a  look  at  Coalition  air  operations  designed  to  gain  and 
maintain  air  superiority  by  neutraiizing  the  Iraqi  air  defense  network  and 
eliminating  the  Iraqi  air  force  as  a  factor  in  the  war,  The  chapter  con¬ 
cludes  by  examining  the  tactics  used  by  Coalition  air  forces  to  attack 
Iraqi  ground  and  naval  forces,  with  particular  emphasis  on  close  air 
support/battlefield  air  interdiction  missions. 

While  chapter  three  examines  the  tactics  that  contributed  to  the  Coal  I- 
tion  victory,  chapter  four  highlights  special  systems,  tactics,  and  Issues 
that  made  the  Gulf  War  different  from  previous  conflicts.  Stealth  and 
low-observable  technology,  which  play^  a  key  role  in  the  outcome  of 
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Desert  Storm,  is  the  initial  topic  of  discussion.  Three  systems  used  in 
the  Oulf  War-the  F<n7  stealth  flgh^,  the  Tomahawk  Land  Attack 
Missile,  and  the  Conventional  Alr*Launched  Cruise  Missile-are  discussed 
in  detail.  The  next  section  assesses  the  reiative  merits  of  mass  bombing 
versus  those  of  precision-guided  munitions.  The  capability  to  conduct  a 
twenty-fbur  hour  air  war  is  addressed  next.  This  analysis  reveals  both 
Improved  capabilities  and  remaining  slgniflcant  limitations.  The  next 
section  of  the  chapter  details  efforts  used  to  neutralize  the  threat  of  Iraqi 
Scud  missiles  and  describes  the  campaign  against  Scuds,  from  the  early 
effort  to  destroy  flxed-launch  sites  and  storage  facilities  to  later  attempts 
to  search  out  and  destroy  mobile  Scud  launchers.  Chapter  four 
concludes  by  examining  special  operations,  air  reflieling,  tactical  decep¬ 
tion,  and  psychological  operations  from  the  airpower  perspective. 

The  weapons  of  Desert  Storm  and  the  tactics  for  using  them  were 
only  part  of  the  story.  This  war,  like  all  of  its  predecessors,  was  fought 
by  people.  For  people  to  succeed  in  war,  they  must  be  well  trained  in 
the  tactics,  techniques,  and  procedures  required  to  use  the  toots  of  their 
trade  effectively.  Chapter  live  examines  training,  the  means  through 
which  U.S.  and,  to  a  le.sser  extent.  Coalition  airmen  learned  their  craft 
and  maintained  their  proficiency.  The  chapter  addresses  three  essential 
questions:  Did  the  U.S.  and  Coalition  air  forces  fight  the  way  they  had 
been  trained?  Were  some  kinds  of  training  more  useftil  than  others? 
Were  combat  skills  continually  honed  in  preparing  for  the  war,  or  did 
they  deteriorate  during  the  five  months  of  Desert  Shield?  The  chapter 
begins  with  a  look  at  the  pre-August  1990  training  of  combat  ready 
forces  before  deployment  to  Southwest  Asia.  It  then  addresses  the 
training  accomplished  during  the  next  five  months  during  Desert  Shield. 
The  analysis  takes  Into  account  the  conflicting  demands  of  training  and 
combat  readiness.  It  concludes  by  discussing  the  training  initiatives 
advanced  and  Implemented  during  Desert  Storm  to  modify  procedures  as 
the  war  unfolded.  Appendices  provide  further  information  on  aerial 
definitions,  psyops  leaflets,  and  basic  flight  training  by  the  Services; 
recurring  exercises  designed  to  maintain  combat  readiness;  and  particular 
training  problems  experienced  by  aircrews  from  B-S2  units,  Special 
Operations  Forces,  and  the  Navy  and  Marine  Corps. 

The  authors  of  this  report  attempted  to  provide  an  understandable 
frame  of  reference  fbr  analyzing  the  air  campaign  in  the  Quif  War.  The 
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enormity  of  this  task  was  complicated  by  the  highly  technical  devel¬ 
opments  of  recent  decades  that  produced  exceptionally  capable  weapons 
and  systems,  which,  in  many  cases,  were  being  employed  in  combat  for 
the  first  time.  These  seemingly  revolutionary  technical  advancements 
produced  the  best  equipped,  most  highly  trained  air  power  forces  in  the 
history  of  the  United  States  and  perhaps  the  world.  It  is  hoped  that  the 
ensuing  pages  will  Impart  to  the  reader  a  basic  understanding  of  the 
weapons,  tactics,  and  training  responsible  for  the  airpower  successes  in 
Desert  Storm. 
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Iraqi  Weapons,  Tsctics,  And  Ihdning 


Overall  Defense  Capabilities 

In  the  lummer  of  1990,  the  Iraqi  armed  forces  looked  very  impressive 
on  paper.  Iraq  had  over  a  million  men  in  its  regular  army,  fourth  largest 
in  ^e  world.  It  had  a  substantial  inventoty  of  reliable,  technologically 
sophisticated,  relatively  modem  instruments  of  war.  Its  Army  had  over 
5.000  tanka,  8,000  other  armored  vehicles,  and  3,300  artillery  pieces.  It 
had  a  multilayered  air  defense  system  and  an  air  force  with  over  700 
tactical  aircraft,  including  some  of  the  latest  Soviet  designs  such  as  the 
MIO*29  Fulcrum  and  SU*2S  Frogfoot.  Iraq  had  used  chemical  weapons 
in  the  Iran-Iraq  War  and  against  the  Kurds,  and  was  believed  to  be  devel¬ 
oping  nuclear  weapons  and  the  long-range  missiles  to  deliver  them. 

If  the  Iraqis  performed  up  to  the  standards  of  their  equipment,  they 
had  the  potential  to  give  any  opponent  a  tough  fight.  However,  the 
impressive  numbers  end  capabilities  disguised  serious  deficiencies.  Ihe 
highly  centralized  command  and  control  system  needed  to  support  the 
political  structure  also  acted  to  stifle  the  Initiative  of  lower  ranking  per¬ 
sonnel.  The  few  pieces  of  new  equipment  overshadowed  the  fact  that 
most  of  the  rest  were  old  and  technologically  inferior  to  the  best  Western 
systems.  The  large  number  of  personnel  under  arms  hid  the  fact  that 
most  were  poorly  trained  conscripts. 

This  chapter  discusses  Iraqi  weapons  systems  and  tactics.  It  is  meant 
to  support  the  discussion  of  Coalition  tactics  and  weapon  systems  that 
follows.  The  chapter  then  describes  and  analyzes  the  Iraqi  air  command 
and  control  structure.  Including  equipment.  Ground-based  systems  such 
as  surface-to-air  (SAM)  missiles  and  antiaircraft  artillery  will  be  discussed 
first,  followed  by  a  discussion  of  aircraft  and  related  systems.  To  provide 
some  feel  for  Iraqi  ideas  on  tactical  employment,  the  chapter  discusses 
Iraqi  performance  in  the  Iran-Iraq  War.  It  concludes  with  a  look  at  Iraqi 
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tactics  and  behavior  in  response  to  the  onslaught  of  the  Coalition  air 
assault. 


Military  and  Air  Dafenae  Command  and  Control 

Two  key  factors  drove  the  organization  of  the  Iraqi  aimed  forces. 
First,  it  had  to  be  centralized.  As  with  everything  else  in  the  Iraqi  Oov* 
eminent  ,  supreme  military  authority  rested  solely  in  the  hands  of  Saddam 
Hussein.  Though  he  had  no  milltaiy  experience,  he  assumed  the  rank  of 
Marshal  and  wore  military  uniforms  to  underscore  the  fact  that  he  was  the 
Comlnande^in-Chief.  To  reinforce  his  control  of  the  military,  Saddam 
installed  relatives  and  kinsmen  in  key  posiUons  and  established  a  parallel 
reporting  system  through  Ba'ath  party  offlcers  in  the  military  units.' 
Survival  of  the  regime  was  the  first  priority  of  the  government  and  the 
armed  forces.  Iraqi's  relations  with  its  Middle  Eastern  neighbors  was  the 
second  factor  having  an  impact  on  its  military  equipment  and  tactics. 
The  Israeli  attack  on  the  Osirak  nuclear  reactor  in  1981  caused  Iraq  to 
disperse  and  harden  its  weapons  research  facilities  and  concern  Itself  with 
attacks  firom  the  west.  Similarly,  the  performance  of  its  forces  in  the 
eighbyear  war  with  Iran  had  precipitated  mqjor  developments  in  its  air 
defense  and  air  forces  in  an  attempt  to  address  that  threat  from  the  east. 
In  effect,  Iraq  faced  a  "two  front"  threat. 

At  the  time  of  the  Qulf  War,  the  highly  centralized  military  command 
and  control  systems  all  led  to  Saddam  Hussein.  In  older  for  these  sys¬ 
tems  to  operate  properly,  Saddam  needed  to  receive  an  immense  amount 
of  accurate  information.  Among  the  systems  that  provided  this  informa¬ 
tion  was  a  mainframe  computer  installed  in  the  Iraqi  Ministry  of  Defense 
computer  center.  Information  ran  up  to  the  Presidential  Palace  and 
General  Headquaiters  and  down  to  the  brigade  level  and  improved  Iraq’s 
ability  to  plan  large  scale  operations.^  The  Iraqis  purchased  the  system 


'Stmir  al'Khalll,  RtpubUc  of  Foar,  Puuheon  Books,  1989,  p  26.  For  s  list  of 
Saddam  Hussain's  associates  in  the  government  and  military  of  Iraq  see  also  Appendices 
I  and  2  of  liumt  Empirt  by  Simon  Henderson,  Mercury  House,  1991. 

^(S/NP/WN/NC)  Iraqi  Throat  to  UJ.  Foreot,  Navy  SPBAR,  NIC  26<i05<oil-90. 10  Dec 
1990,  p  l-S.  This  document  wu  the  source  of  much  of  the  material  in  this  section,  it 
was,  in  (iMt,  compiled  ftom  a  variety  of  sources,  Including  CIA,  mia.  Defense  Attaches, 
and  Army.  Navy,  and  Air  Force  weapons  research  (hcilltles.  It  was  a  primary  source  of 
information  about  Iraq  before  the  Quif  War. 
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to  correct  deficiencies  noted  during  the  Iran-Iraq  war  and  the  Iraqi  intelli¬ 
gence  system  was  a  vital  element. 

Iraq's  air  defense  system  was  formidable.  It  was  optimized  against  two 
threat  axes,  east  against  Iran,  and  west  against  Israel.^  Since  the  country's 
material  assets  were  so  widely  dispersed,  no  attempt  was  made  to  defend 
them  all;  instead,  defense  of  the  capital  was  considered  foremost.* 

The  Iraqi  Army  and  the  Iraqi  Air  and  Air  Defense  Forces  (iaadp) 
shared  responsibility  for  air  defense.  The  Iraqi  Army  was  responsible  for 
tactical  air  defense  of  the  ground  force  headquarters,  maneuver  units,  and 
logistics  facilities.  The  iaadp  was  in  charge  of  strategic  air  defense, 
which  included  control  of  Iraqi  airspace,  defense  of  key  areas,  protection 
of  important  installations  and  most  important  of  all,  protection  of  Bagh¬ 
dad.*  IAADP  oi^izational  structure  is  shown  below  (Figure  1).  Army 
air  defense  was  organized  as  shown  in  Figure  2. 

The  highly  centralis  air  defense  structure  relied  on  extensive, 
redundant  connectivity.  The  Iraqi  Air  Defense  Forces  (iadf)  headquarters 
was  at  Rasheed  Air  Base,  near  Baghdad.  The  lADPi  Air  Defense  Opera¬ 
tions  Center  assigned  air  defense  priorities,  but  did  not  directly  control 
operations  within  the  air  defense  sectors.  Each  air  defense  sector  had  a 
sector  operations  center  (soc),  which  controlled  and  was  responsible  for 
all  air  defense  within  its  area.  Each  SOC  was  supported  by  several 
intercept  operations  centers  (iocs).  Each  loc  was  in  turn  fed  by  a  net¬ 
work  of  visual  and  radar  reporting  posts.  In  theory,  the  SOCs  made  all 
combat  engagement  decisions  for  their  respective  sectors,  while  the 


*(S/NP/WN)  Navy  SPEAR  OfTice  brieHng  to  OWAPS,  15  May  1992. 

*(S/NP/WN/NC)  “Iraq  aa  a  Military  Artvenory  (ONP),’’  CenUtd  Intelligence  Agency, 
SNlE  2-S-90,  Oct  1990. 

*(S/NP/WN/NC)  Iraqi  Threat  to  U.S.  Forces,  p  3  -7. 
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respective  loc  controlled  the  use  of  sami  or  interceptors  to  carry  out  the 
engagement.  This  structure  is  depicted  in  Figure  3. 

Utilizing  Soviet  doctrine,  the  air  defense  system  was  designed  around 
KARI,'  a  computerized  Comnumd  and  Conb'ol  (C^)  system  purchased 
from  the  French.  KARi  was  the  spine  and  nervous  system  of  the  Iraqi  air 
defense  system.  When  functioning  as  advertised,  kari  combined  the 
disparate  elements  of  the  air  defense  system-including  early  warning 
radiuz,  ground  controlled  intercept  radars,  interceptor  fighters,  surl'ace*to* 
air  missiles,  and  anti>aircraft  aitillery-into  a  cohesive  system  responsive 
to  centralized  direction.  The  technical  and  tactical  capabilities  of  its 
individual  system  components  made  this  system  a  potentially  serious 
threat  to  Coalition  airpower. 

Initial  contracts  for  kari  were  initiated  in  1974  and  the  system  became 
operational  in  1987.  The  primaiy  sUength  of  the  system  was  its  sophisticated 
and  redundant  connectivity.  The  sy^m  was  centered  in  Baghdad  and 
covered  alt  of  Iraq.  It  was  extended  into  Kuwait  after  the  invasion.* 

KARI  was  to  provide  rapid  communications  for  air  battle  diagnosis 
and  nutnagemeni.  lb  ensure  the  survivability  of  kari,  the  Iraqis  installed 
multiple  hardened  communications  links.  From  the  Soviets  and  from 
their  own  experience  in  the  Iran4raq  War,  the  Iraqis  had  learned  the 
tactical  vulnerability  of  radio  transmissions,  lb  cffser  the  vulnerability 
of  radio  transmissions,  the  Iraqis  connected  the  nodes  of  the  system  with 
a  network  of  buried  fiber  optic  cables.  For  redundancy,  each  element  of 
KARI  was  also  linked  by  microwave  communications."’ 

[DELETED] 


*The  acronym  comet  from  Iraq  spelled  backwards  In  French. 

’(S/NF/WN/NC)  :raql  Threat  To  U.S.  Forves.  p  3-15.  Also  tee  (S/NF)  Iraq  Ground 
and  Air  Force  Doctrine,  Tactke,  and  Oi,erations  (ONF),  Defeme  Intelligence  Agency  DDB- 
m>dU3-x.  Feb  1990,  p  115. 

‘®(S/NF/WN/NO  Iraqi  Threat  To  U  S.  Forces,  pp  3-15,  3-17. 
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Figure  3 

Iraqi  Air  Defense  Command  and  Control  Chart" 


FIGURE  DELETED 


"(S/NF/WN/NC)  Ibid,  p  3-16. 
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[DELETED]'* 

[DELETED]'* 

[DELETED]'*  [DELETED]'* 

[DELETED]'*  [DELETED].” 

Battle  management  was  done  at  die  soci.  These  nodes  had  engage¬ 
ment  authority  and  held  sufficient  Information  to  enable  the  controllers 
to  understand  the  overall  air  situation  within  their  sectors.  The  soCi  were 
the  critical  element  of  the  integrated  battle  management  system.'*  [DE¬ 
LETED].  The  SOC  personnel  determined  the  best  systems  to  engage  the 
tai:get8.  even  the  type  of  intercept  or  the  number  of  missiles  to  be  tired 
at  the  intruder.  [DELETED]  Once  decisions  were  made,  they  were 
immediately  pass^  to  the  affected  lOCi  for  ground-controlled  intercept 
by  manned  aircraft,  missile  or  gun  engagement.” 

Each  IOC  developed  the  air  situ^ion  for  its  area,  using  input  from  as 
many  as  six  radar  reporting  posts  along  with  voice  or  data  reports  from 
observation  and  command  posts.  [DELETED]** 

Information,  the  life  blood  of  the  lOCi,  came  to  them  from  their  radar 
reporting  posts  (RP).  [DELETED]  Skilled  radar  operators,  crucial  to  the 
operation  of  the  RPs,  had  to  view  tracks  and  select  likely  targets.*' 


'*(S/NF/WN/NC)  IbU,  p  3-17. 

'*(S/NF/WN/NC)  IbU,  p  3-19. 

'*(SWF/WN/NC)  IbU,  p  3-20. 

'*(S/NF/WN)  SPEAR  Brieflng. 

'*(S/NF)  Imqt  Gnmd aUAlr  Foret  Doctrint,  Taciks,  and  Operalbms  (ONF),  p  I  IS. 
'*(S/NF/WN/NC)  Iroql  Threat  to  U.S.  Forces,  p  3-20. 

'*(S/NF)  Iraqi  Ground  and  Air  Forces  Doctrine,  Tactics,  and  Operations  (C/NP),  p  I  IS. 
'*(S/NF/WN/NC)  Iraqi  Threat  to  US  Forces,  p  3-20. 

*“(S/NF/WN/NC)  IbU,  p  3-22. 

*'(S/NF/WN/NC)  IbU,  pp  3-22,  3-24. 
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Another  older  method  of  tracking  aircraft  was  also  an  important  part 
of  the  KARI  system.  Observation  posts  (OPs)  provided  aural  and,  presum¬ 
ably,  viiual  tracking  to  the  kari  tystem.  Ailing  In  voids  in  radar  cove^ 
age."  [DELETED]" 

Although  the  loc  sub-system  was  efficient  within  its  design  limita¬ 
tions,  it  was  vulnerable  to  saturation.  [DELETED]"  [DELETED] 

In  summation,  while  the  kari  system  was  designed  to  be  operated  by 
personnel  with  roughly  the  western  equivalent  of  a  sixth  grade  education, 
training  for  operators  at  the  lower  levels  was  still  crucial.  The  level  and 
extent  of  initial  and  follow-on  training  programs  for  operators  was  un¬ 
known."  Also  unknown  was  how  much  effort  the  Iraqis  invested  in  live 
ground  controlled  intercept  (oci)  training.  [DELETED]  Like  other 
aspects  of  the  Iraqi  defense  forces  the  kari  system  looked  much  better 
on  paper  than  in  combat. 

SAM  and  AAA  Systems 

kari  was  probably  the  most  advanced  aspect  of  the  Iraqi  air  defense 
system.  It  was  able  to  integrate  the  wide  variety  of  air  defense  weapons 
Iraq  had  obtained  from  numerous  sources  around  the  world.  The  variety 
of  sources  was  a  weakness  in  the  system.  Table  I  lists  the  Surface-to-Air 
Missile  (SAM)  Order  of  Battle  for  Iraq  in  December  1990.  While  the  num¬ 
ber  of  launchers  (see  Tible  I)  was  large,  it  was  not  sufficient  to  protect 
all  of  Iraq.  As  a  result,  Iraq  effectively  established  a  point  defense  sys¬ 
tem.  Figure  4  illustrates  SAM  and  radar  coverage.  Priority  was  given  to 
the  areas  critical  to  the  survival  of  the  regime.  Figure  5  shows  the  de¬ 
ployment  of  SAM  systems  around  Baghdad,  the  seat  of  Saddam’s  power, 
and  the  site  of  the  most  critical  military  installations. 

These  SAMi  were  assigned  to  the  Iraqi  Air  and  Air  Defense  Force 
(lAADP)  and  were  grouped  into  battalions  and  regiments  to  defend  priority 


"(S/NF)  Iraq  Orouiid  and  Air  Fotva  Doctrbu,  Taclks.  and  Oparationa  (C/NF),  p  1 15. 

"(S/NF/WN/NC)  Iraqi  Throat  to  U.S.  Forcos,  pp  3-24  and  3-38.  39. 

"(S/NF/WN)  CDR  Fitzgerald,  spear  Brieflng,  and  (S/NP/WN/NC)  Iraqi  Threat  to 
U.S,  Forces,  p  3-20. 

"(S/NP/WN/NC)  Iraqi  Threat  to  U.S.  Forces,  p  3-25. 
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Habit  1 

SAM  Order  of  Battle  For  Iraq" 


Type _ Origla 


SA-2 

SA-3 

Soviet 

SA-6 

Soviet 

SA-B 

Soviet 

SA-9 

Soviet 

SA'13 

Soviet 

SA-K” 

Soviet 

Roland 

Pmneh 

BaturiM 


(DELETED] 


120 


[DELETED] 


[DELETED] 


areas.  A  senior  air  defense  officer  was  charged  with  coordinating  defense 
of  the  area.  [DELETED]." 

A  problem  with  the  Iraqi  SAM  systems  was  the  mix  of  oider  and 
newer  equipment.  In  some  cases,  the  more  modem  SA>6  system  had  to 
be  withdrawn  from  the  frontiine  army  units  it  was  designed  to  protect,  to 
replace  or  supplement  aging  SA*‘2  or  SA*3  missile  systems.  Ihble  1  also 
reveals  that  most  of  the  Iraqi  SAM  systems  were  of  Soviet  origin.  This 
meant  that  the  tactical  employment,  firing  doctrine,  and  crew  training 
were  heavily  influenced  by  Soviet  doctrine.  Large  numbers  of  antiaircraft 
artillery  (aaa)  weapons  supported  the  surface-to-air  missile  systems  in 
certain  areas. 


[DELETED] 


"(S/NP/WN/NC)  Ibid,  p  U-l ;  QWAps  Slatistkal  Comftmdium,  Table  3,  "Iraqi  Order 
or  Battle”,  Page  19. 

”(S/NP)  SA-141,  ihoulder-flred,  infrared  homing  mliailei,  and  mobile  Roland 
•yatemi  wen  not  organized  Into  batteriei.  They  wen  normally  employed  individually  or 
In  leami. 

“(S/NP/WN/NC)  IbU.  p  3-71. 
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Figure  4 

Radar'Guided  SAM  and  EW  Radar  Coverage** 


The  SA-2  and  SA>3  systems  formed  the  backbone  of  the  Iraqi  air 
defense  system.  These  older  systems  were  usually  supplemerited  by  an 
SA-6  battery.”  The  SA'2,  while  updated  somewhat,  was  originally 
designed  to  go  against  the  B<S2  and  presented  few  problems  to  modem, 


*’(S/NF)  Brieflng  Slide,  CBNTAP  preienution  lo  owaps  Team,  Shaw  APB,  9  Mar 
1992.  U.S.  CAP  and  AWACi  poiltioni  have  been  removed. 

”(S/NF)  Iraqi  Orouiul  and  Air  Forett  Doclrina,  Tactics,  and  Operations  (C/NP),  p  1 1 S. 
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fast  moving,  maneuverable  fighter  aircraft.  It  had  a  range  of  twenty 
seven  nautical  miles  and  was  designed  for  high-altitude  targets.’^  The 
SA-3,  developed  shortly  after  the  SA-2,  had  a  range  of  fourteen  miles  and 
was  designed  to  defeat  low-  to  medium-altitude  aircraft.” 

[DELETED]”  [DELETED]” 

[DELETED]”  [DELETED]” 


SA-6  Oainfiit 

The  SA-6  was  developed  in  the  1960i  to  protect  maneuvering  ground 
units.  Originally  employed  by  the  Iraqis  in  that  capacity,  it  was  with¬ 
drawn  from  frontline  units  during  the  Iran-Iraq  War  to  protect  key  strate¬ 
gic  sites.  The  SA-6  had  a  range  of  thirteen  miles  and  was  designed  to  be 
used  mainly  against  very-low-  to  mediunk-altitude  threats.”  After  the 
Iran-Iraq  War,  many  of  the  SA-6  batteries  were  returned  to  their  ground 
units,  particularly  the  Republican  Guards. 

During  Desert  Shield,  SA-bs  were  again  placed  at  fixed  sites  defend¬ 
ing  airfields,  key  logistics  centers,  and  command  and  control  positions. 
[DELETED]”  SA-6  systems  were  also  concentrated  around  Baghdad  and 
the  H3  areas.  [DELETED]** 


”(S/NF)  Mulli’Command  Manual  (MCM)  3-1,  Vcl  II,  "Thnai  R^ftnmce  Cuidt  and 
Countar  Tactics”  U.S.  Air  Force,  1991,  pp  3-2  to  3- 10.  Henceforth  refemKl  to  bi  mcm 
3-1,  Vol  11.  According  to  thli  manual,  the  maximum  range  la  baaed  on  a  target  at  300 
knoti. 

”(S/NF)  Ibid,  pp  3-9  to  3-14. 

”(S/NF)  Ibid,  p  3-14. 

"(S/NF/WN/NC)  Irasii  Threat  to  U.S.  Forces,  pp  3-72,  3-73. 

“(S/NF/WN/NC)  Ibid,  p  3-72. 

”(S/NF/WN/NC)  OWAPS  Statistical  Compendium,  Table  217,  "Deiert  Storm  Coali¬ 
tion  Aircraft  Attrition.’* 

“(SI/NF)  MCM  3.1,  Vol  II,  pp  3-26  to  5-37. 

"(S/NF/WN/NC)  lras}i  Threat  to  U.S.  Forces,  p  3-73. 

**(S/NF/WN/NC)  OWAPS  Statistical  Compendium,  Table  204,  “Desert  Storm  Coali¬ 
tion  Alrcreft  Attrition.’’ 
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SA-8  Otcko 


The  SA-8  was  another  tactical  SAM  designed  to  protect  maneuver 
units.  However,  most  SA<8s  had  been  incorporated  into  the  joint  defense 
of  strategically  important  areas,  as  had  the  SA>6s.  The  SA-8  had  a 
maximum  range  of  six  nautical  miles.  [DELETED]*" 

Roland 

The  French  Roland  was  another  short-range  missile  designed  to 
protect  tactical  ground  units.  It  had  a  rutge  of  approximately  three  and 
one  half  miles.^  Approximately  thirteen  Roland  I  (clear  weather)  sys¬ 
tems  and  one  hundred  Roland  n  (all  weather)  systems  had  been  sold  to 
Iraq.  By  the  beginning  of  the  Gulf  War,  it  appeared  that  most  Rolands 
had  been  Incorporated  into  the  strategic  air  defense  system  protecting 
high-value  targets.^* 

[DELETED]**  [DELETED],**  [DELETED];*®  [DELETED]. 

SA-P  Oaiktn/SA‘13  Oophtr 

As  Desert  Storm  approached,  the  only  mounted  systems  organic  to 
Army  Air  Defense  units  apparently  were  the  SA-9  and  SA-13i.  These 
short-range  systems  used  infrared  seekers  and  could  be  foiled  by  flare 
countermeasures.  However,  flred  against  an  unaware  target,  they  could  be 
quite  effective.  The  SA-9  and  SA-138  were  usually  used  in  conjunction 
with  the  highly  capable  ZSU-23/4  AAA  weapon  system  with  its  Gun  Dish 
radar.  The  ZSU-23/4  was  generally  considered  the  most  lethal  threat  to 
low-flying  alrareft.  [DELETED].*^ 


*'(S/NP)  MCM  J-/,  Vot  II,  pp  S-33  to  3-37. 

**(S/NP)  IbU,  pp  S-I34  to  3-137. 

**(S/NF/WN/NC)  Inqi  Thrtat  to  US  Fonts,  p  3-75. 

**(Sfl^F/WN/NC)  Ibid, 

**(S/NF/WN/NC)  OWAPS  Satlstical  Compsndtm,  Table  204,  "Deieit  Storm  Coali¬ 
tion  Aircraft  Attrition.” 

*®(S)  Robert  F.  Dorr,  Dtstri  Siam  Air  War  (Motor  Book  inti;  Oiceola,  NY,  1991), 
p4a.  [DBLBTBDI. 

*’{Sn4F/WN/NC)  Irtuii  Thnal  to  US.  Fonts,  pp  3-80,  3-81. 
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Man  PortabU  Air  Dtfenst  SAMs  (Man  PADS) 

The  Iraqis  had  SA-I4s  and  over  3,000  SA'7s.  Both  were  small, 
■houlde^flred,  heat-ieeking  miaiilea  uud  for  close-in  defense.  The  SA-7 
(Grail)  was  believed  to  be  a  copy  of  the  U.S.  Redeye  infrared  surface-to- 
air  missile.  Hie  SA-7  had  a  range  of  about  two-and-one-half  nautical 
miles  and  had  to  be  fired  at  the  heat  created  by  an  aircraft’s  exhaust." 
Hie  SA-14  had  a  range  of  about  three  nautical  miles  and  had  an 
improved  all-aspect  seeker.  SA-7s  and  SA-14s  were  distributed 
throughout  the  Iraqi  Army  and  Air  Defense  Forces.  Overall,  infrared 
surface-to-air  missiles  were  credited  with  downing  or  damaging  several 
Coalition  aircraft." 

Hawk 

Iraqi  forces  captured  a  number  of  U.S.-made  Hawk  SAM  batteries 
from  the  Kuwaitis.  Hawk  was  a  highly  capable  missile  with  excellent 
low-altitude  and  BCM  capabilities.  Since  the  Iraqis  proved  unable  to 
operate  the  Hawk,  it  was  not  a  factor  in  Desert  Storm,  although  there  was 
initial  concern  that  it  might  be  used." 

AnHAlreruft  ArtUUry  (AAA) 

Numerically,  the  most  important  element  of  the  Iraqi  Air  Defense 
system  was  the  antiaircraft  artillery.  I^hble  2  is  a  list  of  the  number  and 
country  of  origin  of  the  various  aaa  weapons.  These  7,500  or  more  aaa 
weapons  proved  to  be  the  most  effective  Iraqi  antiaircraft  systems  in  both 
the  Iran-Iraq  War  and  in  Desert  Storm.  As  with  other  Iraqi  air  defense 
weapon  systems,  aaa  was  deployed  to  protect  the  most  important  strate¬ 
gic  locations.  aAa  systems  used  with  co-located  SAM  systems  presented 
a  fbrmidable  threat  to  Coalition  aircraft.  Some  post-war  evaluations  of 
Iraqi  tactics  indicated  that  the  purpose  of  sami  was  not  to  destroy  attack¬ 
ing  aircraft  as  much  as  to  force  Coalition  aircraft  to  maneuver  into  the 
AAA  envelope. 


"(S/NF)  UCM  S-l,  Vol  II,  pp  .V79  10  5-80. 

"(S/NP/WN/NC)  awAPS,  Suiisiicat  Comptndiim,  Table  204,  “Deieit  Storm  Coali¬ 
tion  Aircraft  Attrition." 

"(S/NP/WN/NC;  Iraqi  Thrtat  to  U.S.  Fonos,  p  3-76.  Alio  we  (SfNP)  Vol 

//,  pp  S-106  to  s-in. 
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Table  2 

AntiAircraft  Artillery*' 


Nomanelalurt 

Country  of  Origin 

A/0  1  FEB  91 

S7imn,  ZSU.37.a 

30min,  M53/39,  M33/70 

USSR 

Czechoilovidcia 

[DELETED] 

23niin,  ZSU.23/4 

USSR 

(SubtoUtI) 

Ibwed 

130mm,  KS-30 

USSR 

lOOmm,  KS-19 

USSR 

8Smm.  KS-13/I2A/18 

USSR 

S7mm,  type  39 

China 

37mm,  S-60 

USSR 

40mm,  Bofori  L.70 

Switzerland 

[DELETED] 

37mm,  TVPS  33 

China 

37mm,  Ml 939 

USSR 

3Smm,  Oerllkon 

Switzerland 

23mm,  ZU-23/2 

USSR 

20mm,  M33  Single 

Yugoslavia 

14.3mm,  ZPU>4 

USSR 

l4.Smm,  MR-4 

Romania 

14,Smm,  IVpe  36 

China 

14.3mm,  ZPU-2 

USSR/Bulgaria 

(Subtotal) 

Ibtal  Air  DereiM 

7600 

Most  Iraqi  AAA  fell 

into  two  categories:  (1)  the  ZSU-23/2,  23mm 

cannon  systems,  and  14.3mm  heavy  machine  guns  firing  contact>fuzed  or 
kinetic  energy  rounds;  and  (2)  larger  guns  firing  rounds  with  time- 
delay  fbzes.  Ouns  in  the  first  category  had  high  rates  of  Are,  and  rela¬ 
tively  short  effective  ranges,  and  had  to  achieve  a  direct  hit  to  inflict 
damage.  As  a  general  rule,  they  were  used  for  barrage  Are.  Ouns  in  the 
second  category  flred  longer  range  exploding  shells  at  a  slower  rate  of 
Are.  The  primary  damage  mechanism  was  the  collision  of  the  fragments 
from  the  exploding  shells  with  the  aircraft.  These  larger  weapons  were 
used  mainly  in  aimed  and  sector  Are.  The  ZSU-23/4  falls  into  a  separate 


*'(S/NP/WN/NC) /ra<f<  Thnai  To  U,S.  Forets,  p  V-l;  OWAPS  SlalisHcat 
Compendium,  Table  3,  "Iraqi  Order  of  Battle"  p  IS. 


category.  A  self-propelled,  four-barrelled  system  with  an  integral  Gun 
Dish  fire  control  radar,  it  was  ci^iable  of  delivering  a  high  volume  of 
accurate  fire  against  individual  hi^-speed  targets.” 

As  with  surface-to-air  missiles,  most  of  the  A.tA  systems  were  older 
but  were  still  potentially  dangerous.  While  relatively  unsophisticated, 
nuny  of  the  AAA  weapons  posed  a  significant  threat  by  virtue  of  the 
numbers  in  which  they  were  employed,  aaa  batteries  were  frequently 
located  on  specially  constructed  ten-to-thirteen-foot  berms  for  better 
coverage  of  low-flying  aircraft.  Many  were  located  on  the  roofs  of 
buildings  in  cities,  notably  Baghdad  and  Kuwait  City.  AAA  batteries  in 
important  areas  like  Baghdad  were  connected  with  simple  command  and 
control  systems  to  receive  barrage  and  cease  fire  orders.  They  could  also 
receive  information  about  impending  attacks  from  early  warning  radars. 

Figure  6  shows  the  distribution  of  infrared  sam  and  aaa  guns  in  Iraq. 
The  numljers  tell  the  story.  Even  considering  the  age  of  the  systems,  AAA 
remained  a  threat  to  Coalition  aircraft  flying  below  15,000  feet.  It  was 
implicated  in  the  loss  of  several  aircraft  during  the  Gulf  War  and  was 
second  only  to  infrared  surface-to-air  missiles  in  suspected  downings. 

The  Iraqi  Air  Force 

Another  key  element  of  the  Iraqi  air  defense  structure  was  the  Iraqi 
Air  Force,  which  had  two  primar.'  missions.  First,  to  defend  Iraq  against 
hostile  attack,  it  provided  interceptors  to  the  air  defense  system.  Second, 
it  performed  this  strategic  role  of  conducting  offensive  air  operations. 
The  Iraqi  Air  Force  was  an  elite  force,  with  the  best  personnel  available 
and  some  first-rate  equipment,  but  it  had  problems  reaching  its  potential. 
Table  3  lists  aircraft  in  the  Iraqi  Air  Force. 

The  over  700  plus  combat  aircraft  do  not  present  an  accurate  measure  of 
Iraqi  capability  vis-a-vis  their  Coalition  counterparts.  Ihble  4  roughly  com¬ 
pares  Iraqi  ainnaft  with  their  approximate  Coalition  equivalents. 


zsiJ-23/4  was  first  used  In  numbers  in  the  1973  Arab-t^raeli  War  and  pioved 
hiahly  effective  against  tow-flying  Jets. 
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with  totals  in  tabic  2. 


'nibleS 


Combat  Aircraft** 

Fightara/lntarMptan 

[DELETED] 

MIQ<29  PUloniffl 

MIC-2S  Poxbat 

[DELETED] 

Mia-21/P-7  Piihbed 

MIQ-17/P-6  Prewo/Panun 

Subtotal 

Ground  Attack 

SU*2S  Progfoot 
Mirage  FOB 
SU*24  Fencer 
Mia'23  Plogger 
SU>7/20/22  Fitter 
Subtout 

Ibul  ‘Itetical  Combat 

As  with  other  branches  of  the  Iraqi  armed  forces,  the  Air  Force 
consisted  of  a  small  number  of  relatively  new  aircraft  and  a  larger  quanti¬ 
ty  of  older,  less  capable  systems.  Of  the  interceptors,  only  the  MlG-29 
Fulcrum  was  fourth  generation,  roughly  the  technological  equivalent  of 
the  U.S.  F-IS.  The  MIO-2S  was  third  generation  and  approximately 
equivalent  to  the  U.S.  F-4.  Of  the  ground-attack  aircraft,  the  Su-2S 
Progfoot  was  fourth  generation;  however,  the  most  highly  regarded  air¬ 
craft  was  the  French  Mirage  F-1,  a  third-generation  aimraft  introduced  in 
the  1970s.  The  status  of  the  Mirage  was  due  less  to  the  aircraft  itself  and 
more  to  the  quality  of  the  training  and  the  employment  doctrine  that 
accompanied  it. 

Ibble  5  lists  Iraqi  fighter  interceptor  aircraft  according  to  their 
night/all  weather  capabilities. 

Less  than  half  (thirty-nine  percent)  of  the  Iraqi  air  defense  intercep¬ 
tors  were  night,  all-weather  capable.  This  percentage  includes  the 


[DELETED] 


72B 


^(S/NP/WN/NC)  OWAPS  Sialiaiicat  Compena'im,  Table  3,  “Iraqi  Air  Order  of 
Banie."  Informatiott  reflecting  numben  u  of  Jan  1991. 
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Tibic  4 

Aircraft  Modernization** 


CoalitlOB  (oauraoi  ^ Iraq  (oblitid] 


F-ISB 

Mid  to 

MIO-29/Puleium 

P-16 

Late  1980t 

SU-25/Progfoot 

P-14 

SU-22/Pitter  H/J/K 

P-40 

P-13C 

P-117 

P/A-18 

A-6B 

SU-24yPencer 

Tornado  P3 
Tornado  ORI 

[DBLBTBD] 

P-IIIP 

i9B0 

MIO-23/Plogger  P/H 

Mirage  1000 

MIG-23/Plogger  0 

A-10 

MlQ-2S/Poabat  B 

Mirage  P-l 

MIO-23/7logger  B 
SU-2(VPItter  C/D/H 
Mirage  F-IB 

Jaguar 

1970 

MIO-2l/P-7fPithbed 

I960  SU>7/Fiuer  A 
MIO-l7/Preico 


**Mkbael  J.  H.  Tayior,  JoM't  Wo.ii  Combat  Aircrttfi  (jane's  Information  Oroup, 
CouIm1o:i:  Surrey,  UK),  I9U.  Thii  book  detcribei  the  lateit  modtflcaliopi,  on  which 
the  ordering  of  thie  table  ii  bated.  The  prioritiei  on  thii  graph  were  determined  by  either 
the  aircrafl't  Initial  operational  capability  (!OC)  or  Jie  laieit  update  to  iu  weapons  ayitem. 
The  numbers  came  flom  the  owaps  StatUtkai  Cotnpondlm,  Order  of  Battle  Tablet,  for 
the  U.S.  Coalition  and  Iraqi  aircraft,  and  from  various  other  sources  for  some  Cnalition 
aircraft.  The  infoimation  reflerts  numbers  as  cf  I  Jan  1991. 
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TibleS 

Iraqi  Fighter  Aircraft  By  Capability** 


NI|ht/AII>WMtlnr  CapiMe 

_ AIrcfalt  [PgmiDl 

MIO-29  PUlcrum 
Mirage  P-1B 

MIO-23  Plogftr  0  [DELETED] 
MlO>25  Poxbat 


DayA'Iaual  Only  Capable 
Alrerall  [PELETEPl 

MIO-21  Plihbed 
MIO-23  Plogger 

[DELETED] 


Note;  The  number  of  Ploggan  lilted  ibove  diflbn  from  that  In  Tible  3  beceuie  the 
Iraqi!  flew  their  Plogger  P/H  variant  ai  an  attack  aircraft  Initead  of  in  a  light- 
ei/lnieroeptor  tola. 


Mirage  F-IEQ  alroraft.  which  normally  lerved  in  an  attack  role  but  could 
have  been  highly  capable  in  the  interceptor  role.  The  Iraqi  all-weather 
fighter  force  was  not  impieuive  in  terms  of  its  size  or  hardware  capabilities, 
particularly  when  compued  to  the  over  800  all-weather  Coalition  fighters. 

At  the  beginning  of  the  Gulf  War.  the  structure  and  capabilities  of  the 
Iraqi  Air  Force  were  very  much  a  product  of  their  experiences  in  the  Iran- 
Iraq  War.  During  that  conflict,  they  had  recognized  their  deficiencies  and 
had  attempted  to  rectify  them  by  purchasing  new  systems.  When  they 
attempted  to  destroy  the  Iranian  Air  Force  on  the  ground  at  the  start  of 
the  War,  the  Iraqi  Air  Force  found  that  die  Iranians  had  positioned  most 
of  their  airciaft  in  hardened  shelters.”  One  result  of  this  experience  was 
that  Iraq  instituted  a  massive  air  base  construction  and  modernization 
program  involving  twenty-four  primary  operating  bases  and  thirty 
dispersal  fields.  These  new  bases  included  nearly  six-hundred  hardened 
aircraft  shelters  built  to  defend  against  a  crippling  first  strike.  The  Iraqis 
obtained  enough  state-of-the-art  sheitera  to  protect  virtually  their  entire 
tactical  air  force.*' 


**(S/NPAVN/NC)  OWAPS  Slatislkal  Comptndim,  Table  3,  “Iraqi  Air  Order  of 
Battle." 

”Bphiilm  Kanh,  "The  Imn-Iraq  Wan  A  Military  Analyiii.”  IISS  Adelphi  Papen, 
Spring  1987,  p  37. 

"(S/NF/WN/NC)  Iraqi  Thtaal  to  US  Foret,  p  3-49. 
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In  addition  to  the  hardened  aircraft  shelters,  Iraqi  airfields  themselves 
were  constructed  to  present  a  in^jor  challenge  to  any  attacking  force. 
Multiple  runways  and  taxiways  stressed  for  takeoffs  and  landings  meant 
that  disabling  an  airfield  would  require  more  than  a  few  runway  cuts.  In 
addition,  the  Iraqis  Invested  heavily  in  rapid  runway  repair  equipment, 
acquiring  the  latest  technologies  in  graders  and  quick  drying  cement.  At 
the  time  of  the  invuion  of  Kuwait,  the  Iraqis  had  a  total  of  96  airfields,  65 
of  which  were  permanently  surfaced.  Of  the  total,  over  half  had  a  longest 
runway  of  over  2|440  meters,  and  seven  had  longest  runways  of  over  3,639 
meters.  Figure  7  shows  the  location  of  the  mqjor  Iraqi  air  bases  and  de« 
ployment/dispersal  fields  as  of  December  1991. 

Iraqi  air  defense  was  anchored  by  approximately  300  mostly 
Soviet-built  interceptors,  with  some  French  and  Chinese  aircraft  among 
the  inventory.  Although  interceptors  were  stationed  throughout  the 
country,  the  mqjority  were  in  hardened  shelters  at  airfields  in  central  and 
western  Iraq  to  facilitate  the  protection  of  Baghdad.^' 

The  best  aircraft  in  the  inventory  was  the  MIO-29  Fulcrum;  it  was  the 
only  Iraqi  fighter  with  a  look-down,  shoot-down  radar.  [DELETED]  An 
all-weather  fighter,  the  Fulcrum  first  entered  service  with  Soviet  forces 
in  1984.  [DELETED].  This  highly  capable  aircraft  was  significantly 
limited  by  its  small  Internal  fUel  load  [DELETED].  Able  to  reach  a 
speed  of  Mach  2.35  and  an  altitude  of  60,000  feet,  the  aircraft  was 
potentially  capable  of  taking  on  Coalition  fighters  one-on-one.  Aircraft 
strengths  included  its  turn  rate,  acceleration;  rate  of  climb;  all-aspect, 
look-down,  shoot-down  radar;  antiair  ordnance,  and  Its  electronic 
counte^countermcasu^es  (bccm)  capability. 


"(S/NF/WN/NC)  Ibid,  pp  3-53  ■  3-39. 
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Figure  7 

Air  Defenie  Fighter  Basel  and 
Probable  Deployment  Fields  as  of  December  1991** 


FIGURE  DELETED 


[DEl,ETED].*' 


“(S/NF/WN/NC)  Ibid,  p  3-50 
“(S/NF)AfCMJ-/,  Vol  II.  p  6-18. 


The  MIO-25  Poxbat  was  a  thlrd*generation  Soviet  aircraft  capable  of 
speeds  up  to  Mach  2.5  and  able  to  carry  four  air-to-air  missiles.  It 
became  operational  in  1966.  Deiigned  to  intercept  high-flying  bombers, 
the  MIO-25  had  little  capability  against  l^w  flyers,  llie  MIO-19  Fresco 
and  MIO-21  Flshbed  were  both  dav.  ciea^weathe^only  fighters.  They 
wen  operational  in  Vietnam  twenty  yean  ago.  The  P-6  and  F-7  wen 
Chinese-built  versions  of  the  MIO  V)  and  MIQ-21  with  Western  avion¬ 
ics.**  Their  main  contribution  tc  a  ,  aerial  engagement  would  have  been 
to  add  mass  to  the  Iraqi  side.  It  ^>pean  they  wen  planned  to  be  used  for 
point  defense  of  strategic  sites. 

The  quality  of  the  pilots  assigned  to  the  Fulcrum  and  other  air  defense 
tighten  wen  considered  second  rate,  even  by  Iraqi  standards,  since  the  best 
Iraqi  pilots  wen  assigned  to  the  Mirage  P-ls.  [DELETED].** 

Of  course,  tnining  in  a  Soviet  aiNo-air  aircraft  was  much  diffennt 
than  tnining  in  its  Western  counterpart.  Aircnft  such  as  the  F/A-I8  or 
P-18  am  optimixed  for  independent  pilot  decision  making.  Soviet  ai^to- 
air  fighter  aircraft,  on  the  other  hand,  wen  virtually  inoperable  without 
the  Integrated  Air  Defense  System  (iads)  supporting  them.  While  the 
Soviet  system  enabled  the  weapons  to  work,  and  work  well  under  opti¬ 
mum  conditions,  it  also  fundamentally  shaped  and  ultimately  limited  their 
capabilities  in  combat.  A  ftill-blown  Soviet-style  system  nlied  on  ground 
control  for  identifying  enemy  aircraft,  vectoring  of  friendly  aircraft,  and 
placing  friendly  aircnft  in  position  to  complete  the  intercept.  In  the 
Soviet  system,  triggering  the  weapon  was  the  pilot's  most  important  role. 
Soviet  aircraft  themselves  wen  not  designed  for  pilot  visibility,  long 
range,  loiter,  or  Independent  detection,  identification,  and  tracking  of 
enemy  aircraft.  These  wen  not  requlmd  or  desirable  characteristics  under 
the  tightly  centmlized  Soviet  system.  All  of  these  deficiencies  wen 
present  In  the  Iraqi  air  defense  and  air  force  structuns. 

Since  ground  attack  was  considered  the  most  important  mission  of  the 
Iraqi  Air  Force,  they  purchased  the  Fmnch-built  (Dassault  Aviation) 
Mirage  F-1  and  considemd  it  to  be  their  most  effective  aircraft.  Although 
having  somewhat  limited  capabilities,  the  Mirage  F-1  was  an  all-weather 
aircnft  that  could  perform  the  interceptor  or  ground  attack  role.  Standard 


**PrMk  Chadwick.  “Qulf  War  Pact  Book,"  1992,  p  49. 
‘*(S/NP/WN/NC)  Iraqi  Thnat  to  U.S.  Fonts,  p  3-63 
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armament  included  two  30-mm  DEPA  SS3  cannon  with  135  rounds  per 
gun.  The  maximum  practical  external  combat  load  was  8,188  pounds 
mounted  on  various  external  racki.  Possible  weapons  loads  included 
Matra  Super  S30  alMo-air  missiles,  Armat  antiradar  ground»attaok 
missiles,  the  AM  39  Bxocet  antiship  missile,  SOO-pound  bombs,  or 
Thomson-Brandt  rockets.  The  Iraqi  versions  were  capable  of  carrying 
lase^guided  weapons  such  as  the  AS.30L  missile  and  Matra  400<kilogram 
guided  bomb.  Maximum  speed  of  the  Mirage  was  Mach  2.2,  and  Its 
service  ceiling  wu  65,600  feet.  Combat  radius  was  265  statute  miles 
with  maximum  internal  ftiel,  a  high-low-high  mission  profile,  and  fouN 
teen  500-pound  bombs.  Carrying  just  one  Bxocet  missile,  the  aircraft 
could  strike  at  a  radius  of  435  miles  without  refueling.  In  addition,  the 
Iraqi  Air  Force  could  configure  sonte  of  its  Mirage  P-Is  to  accomplish 
buddy  refueling.** 

[DELETED]."  [DELETED]."  [DELETED]. 

With  the  F-1,  the  Iraqis  appeared  to  have  acquired  more  than  Just  an 
aircraft;  they  were  also  exposed  to  the  Western  attitude  towards  offensive 
air  power.  While  the  F-1  was  not  among  the  most  modem  aircraft,  only 
the  t«8t  Iraqi  pilots  were  selected  to  fly  It.  [DELETED]." 
[DEt.ETED].“  [DELETED]." 

As  the  Oulf  War  approached,  the  status  of  Iraq’s  Air  Force  was  very 
much  like  that  of  the  rest  of  the  Iraqi  defense  structure.  The  large 
number  of  aircraft  and  some  of  the  pilot  training  showed  potential  for  a 
formidable  force.  However,  full  potential  was  not  realized  because  of  old 
equipment,  overall  inadequate  training,  and  unrealistic  exercises.  Once 
the  Coalition  assembled  its  force,  Iraq  was  simply  not  in  the  same  league. 


"yoM’f  AH  tht  Worid'i  Airen^,  pp  C8>e9. 
"(S/NP/WN/NC)  /rae/  Tfirnf  to  US  Foivti,  p  2-7. 
"(S/NP)  MCM  S-l,  Vol  II,  p  6.88. 

"(S/NP/WN/NC)  Iraqi  Throat  la  US.  Forcai,  p  3-63. 
"(S/NP/WN)  SPBAS  Bri«nng. 

"(S/NP/WN/NC)  Iraqi  Throat  to  US.  Fokoo,  p  3-64. 
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An  understanding  of  the  Iraqi  attitude  towards  tactics  and  the 
employment  of  its  air  force  and  air  defense  systems  can  be  gained  by 
examining  Iraqi  behavior  against  a  more  equal  opponent,  Iran  in  the  Iran* 
Iraq  War.  This  is  the  subject  of  the  next  section. 

Iraqi  Ttectlci 

A  study  of  Iraqi  behavior  in  the  Iran-lraq  War  of  1980-19S8  can 
foster  a  better  understanding  of  the  tactical  employment  of  the  equipment 
discuBied  In  the  previous  sections.  l\vo  overall  lessons  become  apparent 
from  such  a  study.  First,  the  Iraqis  did  poorly  early  in  that  conflict, 
learned  ftom  their  mistakes,  and  aa  a  result,  improved  their  tactics. 
Second,  even  the  Improved  tactics  employed  against  the  Iranians  were  not 
good  preparation  for  war  with  the  Coalition. 

While  the  Iran<Iraq  War  could  hardly  be  termed  an  absolute  success, 
at  its  close  Iraqi  forces,  particularly  the  air  forces,  had  demonstrated 
greatly  Improved  operational  and  tactical  competence.  The  Iraqi  order  of 
battle  had  increased  lignlflcantly,  and  maintenance  and  ancillary  services 
had  improved.  The  Iraqi  Air  Force  could  often  maintain  a  rate  of  130 
sorties  per  day,  and,  during  the  final  stages  of  the  war,  were  known  to 
have  averaged  as  many  as  240  sorties  per  day.^^  Iraq  had  also  moved 
away  from  systems  purchased  from  the  Soviet  Union  to  those  purchased 
from  various  Western  suppliers. 

It  must  be  understood  that  oven  with  improved  equipment  and  tactics, 
the  Iraqi  Air  Force  and  air  defense  network  had  an  entirely  different 
orientation  than  Western  forces.  For  the  Iraqi  Air  Force,  deterrence,  not 
offensive  combat,  was  the  purpose  of  existence.  During  the  Iran-lraq  War, 
a  primary  fiinction  of  the  air  forces  of  both  countries  was  to  prevent  strate¬ 
gic  attacks.  This  was  accomplished  not  tlirough  defensive  capabilities,  but 
rather  by  detentnee-by  their  ability  to  threaten  similar  or  greater  destruction 
on  the  enemy.^'  An  air  force  built  to  he  a  deterrent  force  behaves  quite 
differently  than  one  oiganized  and  trained  for  offensive  air  superiority. 


'°Bphraiin  Ksnh,  p  39. 

Ronald  B,  Bergqulit.  Th»  Rolt  ef  Air  Powtr  Iti  l/it  Irun'lruq  War,  (Maxwell 
APB,  AL:  Air  Univenity  Pnu,  1988),  p  46. 
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The  flrst  requirement  of  a  deterrent  force  is  existence;  a  deterrent  air 
force  must  remain  a  force  in  being.  The  Iraqis  did  this  by  hardening 
airfields,  sheltering  aircraft,  building  a  robust  air  defense  bos^  on  means 
other  than  offensive  counter  air,  and  in  the  extreme,  seeking  a  safe  haven 
for  aircraft  in  times  of  threat.  The  Iraqi  Air  Force  placed  a  constant 
command  emphasis  on  preserving  aircraft,  regardless  of  the  cost  to  effec¬ 
tiveness.  During  the  Iran-Iraq  War,  commanders  were  punished  for 
losing  aircraft,  regardless  of  the  tactical  success  of  the  mission.^’ 

The  al^to•alr  battles  in  the  Iran-Iraq  War  were  described  by  one 
observer,  who  said,  **10  practice,  the  two  Air  Forces  proved  to  be  equally 
incompetent.'***  Both  sides  seemed  to  overestimate  the  capability  of  their 
adversary  and  had  an  exaggerated  fear  of  rada^guided  missiles.  Iraqi 
pilots  generally  avoided  alMo-alr  engagements.  Any  engagements  that 
did  occur  were  noteworthy  for  their  lack  of  aggressive  maneuvering.  The 
Iraqis  would  normally  conduct  high-speed,  maximum  range,  aiMo-air 
missile  launches,  then  break  off  and  return  to  their  airfields.** 

Iraq  had  conducted  the  initial  attacks  of  the  Iran-Iraq  War  and,  for  a 
short  period,  retained  the  offensive.  But,  after  gaining  what  appeared  to 
be  Saddam  Hussein’s  initial  goals,  Iraq  went  on  the  defensive  and 
attempted  to  negotiate  for  its  war  aims.  Iran  responded  with  its  own 
series  of  offensives  against  Iraqi  positions.** 

In  an  attempt  to  convince  Iran  to  negotiate,  Iraq  initiated  a  strategic 
bombing  campaign  against  Iranian  population  centers  and  economic 
targets  with  an  emphasis  on  Iran's  oil  exporting  capability.  However,  to 
minimize  aircraft  losses,  the  Iraqis  used  mostly  high-altitude  attacks. 
While  this  was  In  keeping  with  their  survival  doctrine,  it  resulted  in 
reduced  effectiveness.  Occasionally,  the  Iraqis  demonstrated  some  inno¬ 
vation.  [DELETED].**  [DELEl'ED]. 


**Anthouy  H.  Cordaimon  end  Abraham  R.  Wegner,  Tha  Lationt  of  Madam  War, 
Voluma  H;  Ilia  Iran-Iraq  War  (Boulder,  CO:  Weitview  Preii,  1990),  p  495. 

**Bphraim  Kaiih,  p  37. 

**(S/NP/WN/NC)  Iraqi  Thraai  to  US  Foreai,  p  3-63. 

**Bphralm  Karih.  p  37. 

**Cordesmar  and  Wagner,  p  209. 
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During  the  early  phases  of  the  war.  the  Iraqis  never  mastered 
combined  arms  techniques.  In  conducting  battiefleld  support,  they  gener¬ 
ally  used  available  air  power  in  smaii  packages  without  coordination  with 
other  attacks.  Similarly,  they  established  free-flre  aones  for  surface-to-air 
missiles  and  anti-aircraft  artillery  over  important  strategic  aones  such  as 
Baghdad  because  of  the  difficulty  they  had  coordinating  interceptor 
aircraft  and  ground-based  air  defense  systems.  fDBLBTBD].” 

In  July  1986,  a  conference  was  held  and  the  Iraqi  leadership  decided 
to  build  forces  that  could  seiae  the  inldative.  The  group  chose  to  expand 
the  Republican  Guards,  escalate  tire  strategic  war  against  Iranian  oil 
exports,  UN  more  poison  gu,  and  prepare  military  forces  capable  of 
attacking.^'  Key  to  there  changes  were  efforts  to  improve  Iraq’s  air  force. 
Aircraft  Inventories  were  upgraded  with  the  acquisition  of  better 
alrftanres,  avionics,  and  armaments.  Fifteen  new  air  bases  with  aircraft 
shelters  and  support  equipment  were  built.  Reconnaissance  capabilities 
were  upgraded.  Modem  Soviet  aircndt,  such  as  the  SU-22,  SU-2S, 
M10-2SR  and  MIO-29,  were  obtained. 

Apparently  spurred  on  by  the  French-trained  Mirage  pilots,  tactical 
changes  accompanied  the  upgrading  of  equipment.  On  bombing  missions 
the  Iraqis  started  to  use  low-altitude  attacks.  Precision-guided  munitions 
such  as  lase^gulded  bombs  were  used  with  increased  accuracy. 
[DELETED]. 

[DELETED] 


”(S/NF/WN/NC)  Iraqi  Thrtal  to  U.S.  Fonts,  p  3-52. 
^'Cordeiman  and  Wigner,  pp  2.19-260. 
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Figure  8 

14  May  1988  Urak  bland  Strike” 


FIGURE  DELETED 


[DELETED].*® 

[DELETED].*' 


”(S/NF/WN/NC)  Ibid,  p  D-2, 

*°(S/NF/WN/NC)  Iraqi  Thnal  lo  U.S.  Fotvu.  p  D-l. 
*'(S/NF/WN/NC)  Ibid,  p  3-64. 
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A  weapon  that  did  not  involve  tactics  was  considered  instrumental  in 
ending  the  war.  This  was  the  Scud  missile,  used  during  the  so-called 
“War  of  the  Cities.*'  There  were  actually  two  distinct  periods;  the  first 
“War  of  the  Cities,"  which  involved  only  aircraft,  ended  in  June  1985. 
The  second  "War  of  the  Cities"  began  in  February  1988,  once  again 
started  by  Iraq.  On  27  February,  after  an  initial  exchange,  Iraq  used  a 
new  weapon,  the  modified  Scud-B  called  AI>Huiayn.  The  new  weapon's 
salient  feature  was  iu  ability  to  reach  lUiran;  the  range  had  been 
increased  to  370  miles.*’  The  second  War  of  the  Cities  continued  until 
20  April  1988.  By  the  end,  Iraq  had  fired  perhaps  200  Al-Husayns, 
causing  as  many  as  2,000  civilian  casualties.**  Most  importantly,  for  the 
first  time  Scuds  had  a  measurable  political  effect  on  the  conduct  of  a  war. 

Overall,  the  air  portion  of  the  Iran-lraq  War  was  less  Intense,  by  an 
order  of  magnitude  in  mass,  tempo,  and  tactics,  than  previous  air  combat 
in  the  Middle  East.  The  Iraqi  air  defense  system  was  a  particular 
disappointment.**  Despite  a  large  inventory  of  radars,  interceptors,  sur¬ 
face-to-air  missiles,  and  antiaircraft  artillery,  the  Iraqis  displayed  little 
ability  to  coordinate  these  air  defense  elements  into  a  coherent  system. 
Even  though  faced  with  a  large  amount  of  Iraqi  air  defense  equipment, 
the  Iranians  penetrated  the  system  virtually  at  will  throughout  the  war, 
The  Iranians  normally  used  the  low-level  techniques  learned  from  their 
one-time  American  mentors.  Iranian  air  attacks  were  more  severely 
constrained  by  logistic  difficulties  and  other  internal  problems  than  by  the 
effectiveness  of  the  Iraqi  air  defense  netwoiic.** 


**Seth  Canii  and  Jowph  S.  Barmudax,  Jr.,  "Iraq'a  Al-Huiayn  Miiiile  Program," 
JoM't  SovUl  IntMigtnc*  Rtvkw,  May  1990,  p  204. 

**Dlllp  HIro,  Tht  Longttt  War.  Tht  lran~lraq  Military  Coi\/Jicl,  (New  York: 
Routladga,  1991),  p  200. 

**Cordainian  and  Wagnar,  p  437. 

**The  Iranian*  had  ramovad  many  of  (hair  bait  pilot!  from  their  air  force  bacauie 
they  had  bean  trained  In  the  Unltai  Suiai.  AI*o,  parti  for  their  U.S.  equipment  were  hard 
to  obutin. 


30 


Air-to-air  engagements  were  vinually  nonexistent;  neither  side  had 
anydiing  to  gain  by  risking  precious  aircraft  to  deflect  an  insignificant 
in^vidual  attack.  In  addition,  the  Iraqi  Air  Force  appeared  to  be 
underutilized.  It  cUlmed  to  have  flown  a  total  of  about  400,000  sorties 
during  the  eight  year  war.  While  surge  sortie  generation  rates  sometimes 
reached  one  sortie  per  day,  the  wartime  average  equalled  only  about  one 
sortie  per  aircraft  every  three  days. 

The  tactics  employed  by  the  Iraqi  Air  Defense  and  Air  Force  during 
the  Iran*Iraq  War  failed  to  prepare  them  for  war  with  the  Coalit'ori 
forces.  While  Iraq  dominate  ^e  skies  for  most  of  the  Iran-Iraq  War 
and  demonstrated  a  decided  improvemmt  after  their  reforms  of  1986,  it 
never  developt  d  a  coherent  strategy  for  employing  its  air  forces  or  the 
ability  to  bring  the  entire  force  up  to  the  standards  displayed  by  the 
French-trained  Mirage  pilots.  If  anything,  the  Iran-Iraq  War  may  have 
taught  the  Iraqis  the  wrong  lesson,  convincing  them  that  they  had  capabil¬ 
ities  they  did  not  in  fact  possess. 

Desert  Stomi 

The  strategy  and  tactics  developed  for  the  Iran-Iraq  War  did  not 
prepare  Iraq  for  war  with  the  Coalition.  The  fury  of  the  Coalition  attack 
destroyed  not  only  structures  and  equipment  but  also  Iraqi  assumptions 
about  air  power.  Stealth  aircraft  and  cruise  missiles  penetrated  Baghdad’s 
defenses  virtually  unscathed.  Precision-guided  munitions  struck  targets 
with  standards  of  accuracy  not  previously  experienced  by  the  Iraqis.  The 
Cocilition’s  untested  pilots  were  victorious  over  the  presumably  battle- 
hardened  Iraqi  Air  Force.  As  Coalition  air  attacks  continued,  Saddam 
Hussein’s  stated  hope  for  a  short  air  war  followed  by  an  early  entry  into 
the  real  war  on  the  ground  faded.  Iraqi  tactics  against  the  Coalition  air 
campaign  fell  into  three  areas.  First  were  efforts  to  counter  Coalition  air 
by  modifying  tactics,  equipment  use,  and  operational  procedures.  Second 
were  efforts  to  protect  high-value  forces  and  material;  and  third  were 
efforts  to  move  the  battle  into  the  public  relations  arena  in  hopes  of 
fracturing  the  Coalition  or  causing  it  to  modify  its  plan. 
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Count0rtng  Air  Powrr 

The  Coalition’s  efforts  to  blind  the  Iraqi  air  defense  network  were 
very  effective.  However,  the  Iraqis  developed  workarounds,  utilized 
undamaged  equipment  and  nodes,  and  maintained  some  air  defense 
capability.  [DELETED].  As  discussed  earlier,  the  kari  system  had  a 
cajMbility  to  expand  the  responsibilities  of  variouc  nodes.  Iraqi  techni* 
elms  appeared  to  have  been  able  to  develop  local  networks  using  this 
expansion  capability.  They  tied  the  various  networU  together  by  string¬ 
ing  combat  phone  lines  and  wire  between  the  statioivs.** 

[DSLETODJ.” 

Other  inputs  to  this  backup  system  were  from  ground  observers.  It 
appears  that  they  had  both  phone  lines  and  a  simple  data  reporting  system 
at  each  site.  The  information  system  used  by  observers  was  very  rudi¬ 
mentary,  Basioally,  the  observer/operator  passed  only  the  information 
they  were  ciqtable  of  sending  with  no  special  training.  As  a  Coalition  air 
raid  proceeded  inbound,  other  systems  were  used  to  gain  additional 
information.  Radars  associated  with  the  Roland  or  SA-8  would  be 
brought  online  for  short  fifteen-second  bursts.  The  intention  was  appa^ 
ently  to  use  the  radars  as  height-flnders,  to  determine  the  altitude  of 
inbound  aircraft.  Antiaircraft  artillery  sites  used  this  information  to  set 
the  fuzes  on  their  ammunition."* 

Enough  information  seems  to  have  been  gained  through  these  means 
to  permit  the  Iraqis  to  shoot  missile  systems  at  Coalition  aircraft  with 
little  or  no  illumination  by  target-tracking  radars.  [DELETED].”  There 
is  also  a  possibility  that  Iraq  used  optical  trackers  for  some  of  thest' 
firing:  [DELETED]. 


""(S/NP/WN)  SPBAX  Briefing. 
*’(S/NF/WN)  Ibid. 
"(S/NF/WN)  Ibid 
"(S/NF/WN)  Ibid. 
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A  weakness  in  the  Iraqi  air  defense  system  was  the  apparent  lack  of 
coordination  between  AAA  sites.  The  Iraqis  appeared  unable  to  organize 
several  sites  into  aimed  or  barrage  fire.  While  firing  was  random  and 
indiscriminate,  there  were  still  enough  AAA  sites  in  the  Baghdad  area  to 
make  even  this  random  fire  dangerous. 

The  Iraqis  used  other  techniques  to  gain  tracking  information.  At 
night,  battlefield  illumination  flares  were  used  to  light  up  an  area.  With 
this  artificial  light,  attacking  aircraft  could  be  tracked  either  visually  or 
with  optical  trackers.  [DELBTBU].*" 

After  the  war  began,  the  Iraqis  used  decoys  end  simulations  to  deceive 
and  foil  Coalition  attacks.  [DELETED].*'  [DBLETBDl.*^  [DELETPD] 

Another  weapon  system  tiie  Iraqis  protected  by  deception  was  the 
Scud  and  its  variants.  One  method  they  used  was  to  park  the  missile 
system  under  a  highway  viaduct,  lliey  could  pull  the  missile  out,  launch 
it.  and  then  return  the  lransporte^erecto^lauricher  (tbl)  to  the  safety  of 
the  viaduct  in  less  than  five  minutes-toss  time  than  Coalition  aircraft 
needed  to  target  the  position.** 

The  Iraqis  seemed  to  believe  that  U.S.  intelligence  collection  was 
almost  perfect.  [DELFfED].**  [DELETED].**  [DELETED].** 

The  Iraqis  used  several  techniques  in  an  effort  to  preserve  assets  from 
destruction.  After  the  Iraqis  realized  that  their  sector  operation  centers 
were  not  as  impregnable  as  thought,  they  removed  the  equipment  from 


’*(S/NFAVN)  IbU. 

*'MchBfflmed  Holkil,  lUusions  of  Triumph,  (Harper  Collini;  London.  1991),  p  303. 
**(S/NP)  MSO  Siaaooz  Dec  90,  APSAC  dm  it,  Iraq  Air  Force  liiuei-  Deieit  Shield. 
**(S/NF/WN)  SPiBAR  Briefing. 

**(S/RBL  DK)  “The  Gulf  War:  An  Iraqi  General  Panpective,"  Joint  Debriefing 
Center  mpr,  11  Mar  1991,  owaps  Files,  chst  32>2,  pp  9,  6. 

**(Sfi«(FAVN)  SPBAR  Briefing. 

**(S/RBL  UK)  'The  Gulf  War:  An  Iraqi  Genem!  Perspective.”  p  9. 
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the  centers  to  areas  thought  to  be  safe  from  tai;geting.  In  some  cases, 
anununition  and  wet^ns  stocks  were  moved  from  known  storage  areas 
to  holes  dug  in  the  middle  of  empty  fields  for  burial  or  covering  with 
nets.  In  the  Kuwait  Theater  of  Operations,  tOiiks  were  dispersed,  but  as 
the  air  strikes  continued,  more  and  more  Iraqi  tanks  were  camouflaged, 
buried  with  sandbags,  or  covered  with  camouflage  nets.*^ 

Whild  the  overaii  performance  of  the  Iraqi  Air  Force  in  ai^to-air 
conibat  was  abysmal,  cenain  procedures  were  noteworthy.  Aircrews 
seemed  very  conscious  of  eiectronic  warfare,  and  particularly,  of  commu> 
nications  security.  [DELETED].** 

Although  Iraqi  pilots  sometimes  started  encounters  with  decent  setups, 
the  consistent  and  overriding  tactical  pattern  evident  in  debriefs  of  kills 
by  U.S.  P-IS  pilots  indicates  a  startling  lack  of  situational  awareness  by 
their  Iraqi  adversaries.  In  general,  the  Iraqi  pilots  shot  down  did  not  react 
to  radar  lock-ons  by  Coalition  fighters.  They  attempted  very  little  maneu¬ 
vering,  either  offensive  or  defensive,  between  the  time  when  the  air 
intercept  radar  locked  on  to  them  and  the  time  when  they  were  hit  by  ai^ 
to-air  missiles  (or,  in  two  cases,  before  running  into  the  ground).** 

There  is  little  evidence  that  the  Iraqis  believed  they  could  go  head  to 
head  with  the  Coalition  air  forces,  either  tactically  or  operationally.  As 
in  the  Iran-Iraq  War,  their  ove^a^ching  goal  appeared  to  be  the  survival 
of  their  more  modem  advanced  aircr^.  [DELETED].'**  Initially,  air¬ 
craft  were  ordered  stowed  in  hardened  aircraft  shelters  when  not  actually 
flying.  However,  the  shelter-busting  campaign  quickly  inflicted  unaccept¬ 
able  loss  rates.  The  Iraqis  then  used  two  alternatives  to  preserve  the 
aircraft.  They  moved  aircraft  away  from  airfields,  in  some  cases  parking 
them  in  seemingly  unsuspected  places  such  as  alongside  roads,  in  gullies 


**(S/N]»/WN)  SKAR  Bflenng. 

**(S/NP/WN)  Ibid. 

**18)  "33fd  TFW  Air-to-Air  Engagement!  Through  21  Feb  1991.” 
'°*Heikal,  p  304. 
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covered  with  camouflage  nets,  and  in  known  safe  areas  such  as  residential 
neighborhoods.  [DELETED].'"'  During  the  Iran-Iraq  War,  the  Iraqis  had 
flown  their  most  valuable  aircraft  to  northern  Iraq  teyond  the  reach  of 
Iranian  air  strikei  Coalition  operations  ftom  Tbrkey  in  this  war  denied 
them  that  option.  Flying  valuable  aircraft  to  another  country  had  to  then 
be  conildei^.  Iraq  decided  to  take  the  chance  and  fly  aircraft  that  could 
avoid  the  Coalition  fighters  to  Iran.  [DELBIED].'"" 

Having  learned  their  political  value  during  the  Iran-Iraq  War,  the 
Iraqis  employed  Scud  mlaailea  flrom  the  very  onset  of  hostilities.  Since 
the  missiles  were  not  capable  of  destroying  high-value  targets,  they  were 
instead  used  to  attack  Coalition  cohesion  and  national  will.  The  most 
obvious  Iraqi  effort,  and  probably  Iraq's  greatest  hope,  was  firing  missiles 
at  Israel  in  hopes  of  diawing  an  Israeli  reaction.  If  the  Iraqis  could 
portray  the  war  u  an  Arab-Israel  conflict,  it  was  thought  that  countries 
not  directly  threatened  by  the  war  such  as  Egypt  or  Syria  might  leave  the 
Coalition.  There  were  reports  that  a  group  of  Egyptian  and  Syrian  sol¬ 
diers  ill  Saudi  Arabia  cheered  when  thoy  heard  that  Iraq  had  launched  its 
first  Scuds  against  Israel.'"*  Tb  address  the  Scud  problem,  the  United 
States  replied  with  adroit  diplomacy  and  a  heavy  application  of  force. 
They  concentrated  military  force  to  find  the  Scuds  on  the  firing  end  and 
to  destroy  them  with  Patriot  Missiles  on  the  receiving  end.  Israel  was 
persuaded  not  to  retaliate,  and  Coalition  cohesion  was  maintained.  Presi¬ 
dent  Mubarak  of  Egypt  went  so  far  rj  to  publicly  declare  that  it  was  the 
inherent  right  of  every  nation  to  defend  itself.'"* 


'"'(S/NP/WN)  SKAa  Brl«nng. 
‘"^Helical,  p  304. 


In  an  appaient  attempt  to  attack  a  Navy  ship  and  produce  a  laige 
number  of  casualties,  the  Iraqi  Air  Force  launched  two  Mirage  aircraft 
armed  with  Exocet  missiles  towards  the  Persian  Oulf.  In  this  case,  the 
Iraqis  were  not  succeuful.  IMth  six  sections  of  combat  air  patrol  aircraft 
in  the  area  to  choose  from,  two  Saudi  F>15'i  were  vectored  for  the  attack. 
One  Saudi  P«1S  aircraft  downed  both  Mirages. 

In  another  attempt  to  attack  a  Navy  ship,  Iraq  fired  two  Silkworm 
missiies  at  the  USS  Waconsln,  One  missiie  feli  into  the  water,  and  the 
other  was  downed  by  a  missile  from  hms  O/oucM/er,  the  Wisconsin’s 
British  escort. 

The  potential  threat  posed  by  the  Iraqi  Air  Force  never  went  away. 
Throughout  the  war,  there  remained  a  concern  that  the  Iraqis  could  launch 
a  laige«scale  air  raid  at  a  mqjor  U.S.  facility.  Since  they  did  not  sacrifice 
their  air  force  in  this  manner,  some  contend  they  husbanded  these  assets 
to  retain  a  strategic  capability  for  after  the  war."** 

This  chapter  presented  a  cursoiy  overview  of  Iraqi  weapons,  training, 
and  tactics.  In  the  beginning,  it  stated  diat  Iraq  could  have  been  a  formi¬ 
dable  opponent.  Closer  examination,  however,  revealed  significant  defi¬ 
ciencies  in  organization,  training,  and  tactics,  which  rendered  the  Iraqi 
force  vulnerable.  Specifically,  defense  of  Iraqi  airspace  heavily  depended 
on  the  survival  and  smooth  functioning  of  the  kari  system.  When  Coali¬ 
tion  air  attacks  removed  this  central  pillar,  the  tactical  competence  of 
Iraqi  aircrews,  gunners,  and  commanders  could  not  overcome  the  defi¬ 
ciency.  In  simple  terms,  the  Iraqi  integrated  air  defense  system  crumbled. 

Developed  in  a  laige  part  to  face  the  Israelis  after  the  Oslrak  raid  of 
1980,  and  honed  against  the  Iranians  in  the  Eight  Year  War,  Iraqi  air 
power  was  no  match  for  the  Coalition  force  arrayed  against  it.  The 
question  that  remains  is  whether  the  Iraqis  realized  such  a  large  disparity 
existed,  and  if  they  did,  what  other  course  of  action  could  they  have 
followed?  The  probable  conclusion  is  that  they  were  simply  over^ 
whelmed  before  they  came  to  realize  the  disparity  fully.  Regardless  of 
the  disparity,  the  remnants  of  the  Iraqi  air  defense  posed  a  threat  to 
Coalition  air  power  to  the  bitter  end. 


'*”($}  GA  Blisf  to  OWAPS,  Aug  1992. 
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Aircraft  and  Weapons 

The  overwhelming  tactical  dominance  demonstrated  by  Coalition  air 
foroM  in  the  Oulf  War  can  be  attributed  in  large  part  to  superior  equipment. 
Stealth  itrlke  platforma,  Ia■e^guided  bombi,  advan^  leniora,  and 
electronic  countermeaiurea  repnaent  but  a  few  areas  in  which  the  Coalition 
ertjoyed  overwhelming  advantages  over  Iraqi  forces.  This  chapter  describes 
Cation  equipment,  particularly  aimaft  and  weapons,  and  highlights  their 
employment  in  the  Oulf  War.  For  convenience,  aircraft  and  weapons  are 
groups  according  to  mission;  ah'>to>ground,  electronic  warfare  and  recon¬ 
naissance,  ai^to•air,  and  special  aircraft.  Thuisport  and  refiieliiig  aircraft  are 
described  in  the  Logistics  Report.  Aircraft  that  performed  in  more  than  one 
area  will  be  addressed  under  their  primary  miuion.  The  chapter  concludes 
with  a  selective  discussion  of  systems  available  but  not  used  in  the  Oulf 
War.  (See  also  Appendix  A,  Definition  of  Aerial  Missions.) 

Alr-to-Ground  Aircraft  Syitema 


Air-lb-Oround  Airenifi 

F-117  Stealth  Fighter:  the  first  operational  strike 
^^1  platform  (aircraft)  designed  from  the  outset  to  depend 
on  low  observability  for  penetrating  enemy  defenses. 
It  was  designed  to  passively  defeat  radar  detection  as 
it  penetrates  dense  threat  environments  and  delivers 
precision  munitions  from  medium  altitude  at  night. 

^  V  itirget  identification  and  designation  is  accomplished 
by  nteans  of  forward-looking  Infrared  (PUR)  and  downward-looking 
infrared  (dlir)  systems  integrated  with  a  laser  designator.  This  single- 
seat  aircraft,  with  its  primary  offensive  load  of  two  2,(X)0-pound  OBU-27 
iase^gulded  bombs,  proved  to  be  an  exceptionally  accurate  bombing 
platform  in  Operation  Desert  Storm.  Its  unreflieled  radius  of  action  with 
a  ftill  offensive  ordnance  load  was  approximately  550  nautical  miles.  The 
F-117  achieved  initial  operational  capability  in  October  1983.  The  last 
of  59  F-117a  were  delivered  in  July  1990. 
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Forty>two  F-lITa  flew  1,299  combat  sorties  in  Desert  Storm.'  They 
scored  1,664  direct  hits  with  laser-guided  bombs  (lob«)  without  suffering 
battle  damage.^  Tliroughout  Desert  Stonn,  the  F-117  was  the  weapon 
system  of  choice  for  attacks  on  hard  targets  in  high-threat  areas, 
particularly  the  heavily  defended  Baghdad  area.*  In  the  early  morning 
hours  of  17  January  1991,  F*117s  initiated  attacks  on  Iraqi  leadership, 
command  and  control  inatallatlons,  and  strategic  air  defense  targets, 
notably  air  defense  sector  operations  centers  (SOCi).  During  Desert 
Storm,  F*117s  recorded  1,788  strikes  covering  virtually  all  12  target 
categories  in  the  Automated  Intelligence  Installation  Pile  (aip),  and  partic¬ 
ipate  in  the  following  types  of  missions:* 

•  SuBoression  of  Enemy  Air  Defense.  In  addition  to  attacking  Iraqi 
soCi,  interceptor  operation  centers  (lOCi),  and  the  Air  Defense 
Operations  Center  (AOOC),  P^117s  bombed  SAM  sites  to  clear  a 
path  for  B-52  strikes  on  the  T^i  industrial  complex.  They  also 
struck  SAM  sites  interfering  with  P>I  S  and  Scud  combat  air  patrol 
(CAP)  missions  in  eastern  and  western  Iraq.* 

•  NIaht  attacks  aaainst  hiah-value  targets.  The  F>tI7  flew  1, 1 12 
strikes  against  key  leadership,  communications,  and  strategic  air 
defense  assets;  and  nuclear,  biological,  and  chemical  warfare  Bto^ 
age  and  production  facilities.*  The  P-117  also  flew  219  strikes 
against  hardened  aircraft  shelters  and  120  strikes  against  bridges.^ 


'The  37(h  TPW,  bued  et  Tonopih  Teit  Range  Air  Field,  Nevada,  wu  Ihe  only  unit 
to  operate  the  P>l  17.  Pint  used  operationally  during  Operation  Juit  Cauie,  the  P>l  17 
had  only  recently  emerged  from  the  "black"  world  when  Iraq  Invaded  Kuwait. 

*(U)  QWAPS  Stalitlical  Comptiultm,  Table  94,  ‘'P-117;  usap  Sortiei  by  Minion 
Type":  and  (S/NP/WN/NC)  owaps  P-U7  Miailoni  Databaae. 

*The  P- 1 17*1  bombing  accuracy  minimized  the  riik  of  collateral  damage  In  deniely 
populated  areu,  an  Important  ooniidaration. 

*(U)  OWAPS  SiatUtical  Comp«ndlm,  Table  177,  "Strikei  by  aip  Categoriei." 

*(S/NP/WN/NC)  OWAPS  P-117  Mliiiona  Databaae;  One  hundred  and  twelve  atrikea 
ware  flown  against  Strategic  Air  Defense  (sad)  targets  and  forty-nine  atrikea  against 
Surface-to-Air  (SAM)  targets. 

*(U)  OWAPS  SiafUtical  ComiHHdium,  Table  185,  "Strikes  by  Master  Target  List 
Categories." 

*(U)  Ibid. 
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•  Scud  hunting.  F-1 178  flew  approximately  168  strikes  against  Scud- 
associated  taigets,  notably  storage  and  maintenance  facilities,  produc¬ 
tion  faellities,  rocket  motor  and  rocket  fttel  test  and  production 
facllltiesi  and  suspected  Scud  hide*sites  in  western  Iraq.' 

•  Support  of  ground  foreas.  P-iHs  flew  approximately  300  sorties 
to  support  ground  forces  in  Ute  Kuwait  theater  of  operations 
(KTO),  ettaoking  Republican  Otuud  headquarters  and  command 
posts,  communications  sites,  logistics  targets,  supply  chokepoints, 
and  bridges.*  On  IH30,  P-lHs  dropped  32  OBU>27  2,000* 
pound  bombs  on  the  Iraqi  Are  trench  network  facing  the  Ist 
Marine  Division  in  preparation  for  Marine  broaching 
operations.'^ 

Because  of  the  difficulty  of  flying  formation  at  night  without  lighu,  all 
F'ln  sittacks  were  flown  by  single  aircraft.  During  air  refueling,  P*117s 
flew  two*8hlp  formations,  used  4iMo*air  Tkian  and  aircraft  lights  to  Join 
with  the  tanker,  and  reverted  to  single-ship  proRles  after  refueling.  The 
sirre  and  hardness  of  many  F-1 17  targeu  meant  that  more  than  one  aircraft 
waa  required  to  achieve  the  desired  effect.  When  this  was  the  case, 
mission  planners  would  plan  for  simultaneous  bomb  impacts  from  as  many 
as  six  different  aircraft,  with  each  alrcrcft  flying  a  separate  run-in  heading 
and  altitude.  P-117  attacks  were  delivered  from  medium  altitudes. 

The  P-1 17  can  carry  the  Aril  range  of  ai^to-ground  weaponry,  but  used 
the  following  ordnance  combinations  in  Desert  Storm;  two  2,000-pound 
QBU-27S,  two  2,00(^pound  QBU-IOs,  or  any  combination  of  the  two." 


'(S/NP/WN/NC)  IbU. 

'(S/NF/WN/NC)  Anslysli  of  CWAPS  F- 1 1 7  Miiilont  Dstsbaie  for  ordnance  delivered 
between  28.30*  to  32*  north  latitude  and  4S*  to  48.30*  east  longitude. 

"(S/NP/WN/NC)  OWAie  P-117  Mlisloni  Database. 

"(S)  (/SCSNTA^  Combat  PUmi  Huulout,  "P-117  Standard  Conventional  Loads 
(SCU)."  p  7-2. 
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F'lll  Aardvark:  a  twin-engine,  tactical  aircraft 
with  a  crew  of  two-a  pilot  and  a  weapons  system 
operator  (wso).  Designed  for  long  range,  heavy 
payloads,  and  low-altitude  penetration  in  all  weather 
oonditions  using  inertial  navigation  and  terrain¬ 
following  radar,  the  P-1 1 1  is  capable  of  radar  bombing 
ftom  all  altItudM. 


Two  versions  of  the  F-111  were  used  in  the  Gulf  War:  the  F-lllB 
with  analog  avionics  and  the  P-1  IIP  with  digital  avionics.  The  P-1  IIP 
has  improved  turbofan  engines  and  was  equipped  with  the  Pave  Tsok 
infirared  target  acquisition  and  laser  designation  pod;  the  pod  permitted 
precision  attacks  with  laseNguided  bombs  (LOBi)  from  all  altitudes,  day 
or  night.  The  F-lllP  Is  also  equipped  to  deliver  the  infrared  (IR)  and 
electro-optical  QBU-15,  a  glide  bomb  controlled  by  the  wso  by  a  datalink 
hook-up  between  the  delivery  aircraft  and  the  weapon.'**  '*  Range  and 
logistic  considerations  dictated  smaller  than  maximum  bomb  loads  in 
Desert  Storm.'^  [DELETED].'* 

The  F-111  first  fiew  on  20  December  1964  and  achieved  Initial 
operational  capability  (loc)  In  1968.  A  total  of  461  P-1 11s  were  built 
between  1967  and  1976;  of  these,  approximately  323  were  in  service  in 
1991 .  Salient  P-l  1 1  contributions  to  E>esert  Storm  included  the  following! 

•  All-weather  night  attacks  aaainst  noint  and  area  taraets  to  support 
the  strategic  bombing  campaign.  F-11  Is  flew  912  strikes  against 
targets  such  as  airfields,  aircraft,  and  support  facilities;  hardened 
aircraft  shelters;  command,  control,  communications  and  intelli¬ 
gence  facilities;  bunkers;  nuclear,  biological,  and  chemical  war- 


'*(8)  Th«  P-l  I  IP  wu  ihs  only  siranft  uied  in  Dsmii  Storm  that  could  deliver  the 
OBU-IS.  The  GBU-IS  came  In  two  venlona.eiectro-opltcal  for  daylight  uie  end  Infrared 
for  night.  [DBLBTBD]. 

'*DeMrr  Score,  July  1991,  p  37. 

'*Ai  explained  above,  heavier  bomb  loadi  cut  Into  range  and  lUel  morglni, 
[DBLBTBD], 

'*(8)  cscSATxr  Combal  Plant  Handout,  “P-l  1 1  Stondard  Conventional  Loadi 
(scu),”  p  lO-l. 
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fare  facilities;  bridges;  and  air  defense  assets.'*  Many  of  these 
missions  were  conducted  in  adverse  weather  conditions;  sortie 
lengths  averaged  3  hours  or  more.  The  Pave  lUck  plir  system 
proved  particularly  efFeotlve  in  night  attacks  with  lobi. 

•  Support  of  around  forces.  The  P>11IF  was  used  for  battlefleld 
preparation  in  the  KTO;  its  signiAcant  antiarmor  missions  were 
known  u  “tank-plinking."  It  flew  1,804  antiarmor  strikes  using 
predominantly  500-pound  lase^guided  OBU-12s.'* 

•  Scud  hunting.  P-IllFi  flew  sixty-nine  strikes  to  support  anti- 
Scud  operations,  dropping  la•e^guided  bombs  on  road  culverts 
and  CBU-89  Qator  mines  around  road  culverts  suspected  of  being 
Scud  hide-sites.'* 

The  F-llI  force  committed  to  Desert  Storm  flew  over  2,881  sorties 
without  loss  and  struck  3,225  targets.'*  P-MIFs  were  responsible  for 
forty-six  percent  of  the  lob  precision  strikes  in  the  strategic  air 
campaign.^  llie  relatively  long  range  of  the  P-111  was  a  signlflcant 
source  of  tactical  flexibility  In  the  air  campaign:  Tkif-based  P-11  IPs 
could  be  used  in  the  kto  without  air  refueling  and  could  attack  targets  in 
northeni  Iraq  without  exposing  the  tankers  to  Iraqi  defenses.  Incirlik- 
based  F-IIIBs  added  flexibility  by  attacking  targets  in  northern  Iraq, 
thereby  releasing  other  aircraft  to  concentrate  on  targets  from  Baghdad 
south  to  the  kto.  On  the  last  day  of  the  war,  two  F-IIlFs  released 
4,700-pound  hord-ts/get-penotrating,  lase^gulded  QBU-28s  againtt  the 


'*P-lllPi>  new  737  and  P-lllBi  flew  133  itrlKei.  (U)aWAPS  StaUstiial 
Comp0ndtm,  Table  177,  “Sirlkei  by  aip  Categoriei." 

'’(S/NP/WN/NC)  Ibid. 

'*(S/NP/WN/NC)  IbU. 

'^^hn  M  P-n  IPi  baled  at  Talf  Air  Bote,  Soudta  Arabia,  flaw  2,423  lortlei  itriking 
2,802  utrgeti,  and  the  26  P-1 1  IBi,  baied  at  Incirlik  Air  Buie,  Turkey,  (port  of  bucom- 
luppoited  Operation  Proven  Porw)  flew  438  lortlei  itriking  423  torgeti.  (U)  owaps 
SlalUiical  Comptitdlm,  Tablei  92  and  93,  "P-l  I  IB/P- 1  IIP:  USAP  Sortlei  by  Million 
Type,"  and  Table  177,  “Strikei  by  aip  Categories." 

**(U)  owaps  Slaiitlical  Comptndium,  Table  183,  "Preclilon-Oulded  Munition  (pom) 
Strikes  by  aip  Categories." 
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North  Taji  command  bunker  with  apparent  success.*'  F-lllFs  also 
destroyed  the  oil  pumping  manifold  off  the  Kuwaiti  coast  with  eiectro- 
optically  guided  OBU*15  standoff  bombs.**  Iraqi  forces  were  using  the 
manifold  to  pump  oil  into  the  Persian  Oulf.  During  Desert  Storm,  the 
F-l  1 1  mission-capable  rate  rose  eight  percent  above  peacetime  levels  to 
eight-five  percent.*’ 

P-1 11a  flew  two-aircraft  formations  as  the  basic  fighting  element, 
combined  with  other  elemenu  to  form  flights  of  four  aircraft.  Attack 
formations  (packages)  against  point  and  area  targets  varied  in  size  up  tr 
thirty-two  aircraft,  and  many  missions  were  flown  without  suppression  of 
enemy  air  defense  (sbad)  assets  for  protection.*^  The  aircraft  used  low- 
altllude  tactics  for  the  first  three  days  of  Desert  Storm  and  released 
mostly  precision-guided  munitions  against  airfleld  complexcts.  After 
transitioning  to  medium-altitude  tactics,  the  aitcraft  flew  in  large  packag¬ 
es,  used  multiple  attack  headings,  and  employed  altitude  and  time  diffe^ 
ences  to  avoid  midair  collisions;  attack  times  were  compressed  to  fifteen 
minutes  or  less.”'  *' 

Ihnk-plinklng  missions  were  flown  at  medium  altitude.  They  were 
each  armed  with  four  QBU-I2s.  Turks,  hotter  thon  the  surrounding 
terrain  immediately  after  sunset,  were  found  by  using  the  IR  Pave  Tsck 
pod.  [DELETOD].*’  [DELETED]."  [DELEl'ED]. 

The  P-1  IIP  carried  2  AIM-9a  plus  one  of  the  following  munition 
loads  during  Operation  Desert  Storm:  eight  to  twelve  5(X)-pound 
MK-828,  two  to  four  2,000-pound  MK-848,  two  to  four  SOO-pound 


*'a  dourlplinn  of  the  080-28  deep  penetration  bomb  is  dlscuisod  under  the 
“Speclitl  Purpose  One-of-e-Kind  Munitions"  section  in  this  report. 

**00D.  Conduct  cflh*  Persian  Ou{fWar,  Annex  T,  April  1992,  p  T-70. 

Score,  p  37. 

"(S/NP/WN/NC)  Tactical  Analysis  Bulletin,  Volume  91-7„  Jul  1991,  pp  7-2  end  7-9. 
**(S/NF/WNrNC)  Ibid. 

"Attacking  eiroralt  deconfllcled  in  the  target  area  (i.e.,  avoided  midair  collisions  and 
weapons  effecu  of  other  aircraft  In  the  attack  group)  by  maintaining  sufficient  lateral  or 
verUcai  disuncea  trom  other  attacking  alicraft  or  flying  at  set  lime  intervals. 

"(S/NP/WN/NP  Tactical  Analysis  Bulktin,  Vo!  91-2,  p  7-1 1. 

"(S/NP/WN/NC)  Ibid. 
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GBU'l2s,  two  to  four  2,000-pound  GBU-lOs,  two  to  four  2,000-pound 
GBU-24S,  one  4,700  Ib  GEU-28.  eight  CBU-87s,  eight  CBU-89  Gators; 
eight  to  twelve  CBU-S2s,  eight  to  twelve  CBU-S8/7Is;  eight  to  twelve 
MK'?*)  Rockeyet;  or  one  to  two  2,000-pound  OBU-ISn.’* 


F-ISE  Strike  Eagle;  a  tvo-seat,  hlgh- 
perfonnance,  supersonic,  all-weather,  dual-role, 
alMo-uir  and  alr-to-suiface  fighter  developed  from 
the  F-15C  olMuperiority  fighter.  Its  aiMo-air 
weapons  are  radar-guided  missiles,  infhued-hom- 
ing  missiles,  and  a  20-mm  gun.  In  the  ai^to- 
^  surface  role,  the  aircraft  carries  Low-Altitude 

Navigation  and  Tugeting  Infrared  (system)  for  Night  (lantirn)  pods 
along  with  guided  and  unguided  air-to-ground  munitions.  [DELEI^].^ 
During  Desert  Storm,  the  F-ISE  was  used  for  the  following  missions: 


•  All-weather  niaht  attacks  aaainst  point  and  area  targets  to  support 
the  strategic  bombing  campaign.  F-15Es  flew  595  strikes  against 
targets  such  as  airfields,  nbc  storage  facilities,  bridges,  communi¬ 
cations  facilities,  and  ammunition  storage  areas.^' 

•  Scud  Hunt.  F-lSEs  flew  391  anti-Scud  sorties.”  The  aircraft 
worked  with  the  Airborne  Warning  and  Conti  ol  System  (awacs), 
used  PLIR  to  find  suspected  Scuds  and  launchers  in  the  wc'stem 
Scud  boxet  (see  “The  Scud  Hunt'*  section  in  Chapter  4  of  this 
report),  and  'aunched  primarily  lobi  against  Scud  targets. 

•  Support  of  ground  forces.  F-i5Es  fie w  949  strikes  and  primarily 
delivered  GBU- 1 2  lobs  during  “tank-plinking”  operations  against 
armored  vehicles  in  the  KTO.” 


**(S)  USCefTAF  Combat  Plans  Handout,  “F-t  1 1  .Standwd  Conventional  Loads 
(3CU),”  p  10-1. 

^(S)  USCEMTAP  Combat  Plans  Handout,  “F-13B  Standard  Conventional  Loads 
(SCU).”  p  9-6. 

”(U)  OWAPS  Statistical  Compendium,  Table  177.  "Strikes  by  AlF  Categories.” 
”(U)  Ibia. 

”iU)  Ibid. 
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The  two  F-15E  squadrons  that  flew  in  Desert  Shield  and  Desert  Storm 
had  attained  operation^  readiness  only  shortly  before  deployment.  LANTIRN 
operational  test  and  evaluation  was  not  completed  and  was  continued  in 
theater.  Testing  of  the  taigeting  podB>  which  were  shipped  after 
deployment,  was  also  completed  in  theater.  The  targeting  pi^s  proved 
valuable  for  designating  targets  for  LOBt.  locating  targets,  and  providing 
real-time  bomb  damage  assessment.  The  Desert  Storm  Strike  E^le  force 
consistod  of  forty-eight  P-lSEs  baaed  at  Al-Kharj,  Saudi  Arabia. 

F-15Es  flew  2,172  sorties,  striking  2,124  targets  in  Iraq  and  Kuwait 
as  part  of  the  air  assaults  of  Operation  Desert  Storm.^  Average  sortie 
length  was  3.27  hours.  The  two  squadrons  flew  40-60  sorties  a  night 
with  a  mission-capable  rate  of  8S.9  percent.  The  aircraft  proved  reliable 
and  flexible  enough  to  carry  out  precision  attacks,  maritime  surveillance, 
and  close  air  support.  In  one  case,  an  F-ISE  shot  down  an  Iraqi 
helicopter  with  a  OBU-IO  laser-guided  bomb.  Low-level  attacks  were 
initially  flown  at  approximately  S40  knots  (Mach  0.8S),  but  later  attacks 
were  delivered  from  medium  altitude,  l^o  F-15E  aircraft  were  lost 
during  combat.’^ 

Salient  F-I5E  tactical  issues  include  the  following;  Initially,  aircraft 
used  time  intervals  to  deconflict  in  the  target  area  and  flew  “pop-up” 
maneuvers  against  taigets  such  as  the  H-2  Airfield  in  Iraq.  The  first  night 
low-altitude  ingress  and  ai^interdictlon  missions  had  been  practiced  exten¬ 
sively  before  Desert  Shield.  For  these  missions,  terrain-following  radar 
(TPR)  was  set  at  an  altitude  of  200  feet.  Aircrews  flew  with  the  navigation 
mode  selected  so  that  their  radar  altimeter  would  display  current  altitude. 
These  procedures  allowed  the  aircrews  to  fly  manually  at  SCO  to  1,000  feet 
above  the  ground  but  prepared  for  200-foot  operation  if  necessary.^ 
Transitioning  to  medium  altitude  piesented  a  problem  in  determining 
accurate  weapon  biases  for  unguided  ordnance.  F-15Es  had  only  six 


^(U)  aw  APS  Slathtlcal  Compendium,  T«bl«i  97,  *‘P>1SE;  USAP  Sorties  by  Minion 
Type,"  and  177,  "Strikei  by  aif  Cacegoriei.” 

^^Dettrt  Scon,  p  45. 

^(U)  TPR  wai  tieo  intn  the  avionici  and  flight  control  lyilem  and  flew  the  aircraft 
at  a  preset  altitude  (scp)  when  placed  in  an  auto  mode.  When  aircraft  flew  below  this 
preset  altitude,  a  fly*up  occurred  until  acknowledged  by  the  pilot.  By  letting  a  scP  at  an 
altitude  below  what  wai  manually  flown,  aircrewc  gave  themielvei  thit  fly-up  protection, 
If  needed.  (S/NF/WN/NC)  Tactical  Analyst)  Bulletin.  Vol  91-2,  p  3-3. 
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operational  laser  targeting  pods  and  used  buddy  lase  tactics  on  nuuiy 
niodium-altitude  missions.  P>I5E  aircrews  also  used  their  synthetic  aper¬ 
ture  radar  to  identify  targets.”  Once  the  target  was  identified  on  radar,  the 
wso  would  transition  to  the  PUR  to  And.  track,  lase  the  intended  target,  and 
record  bomb  damage  assessment  (bda).  The  F-1 SE  carried  SCO  rounds  of 
20-mm  ammunition  and  four  AIM*9s  plus  one  of  the  following  optional 
munitions  loads  during  Desert  Storm:  six  to  twelve  MK>82s,  four  MK-$4s, 
eight  OBU-12S.  four  OBU-lOs,  six  CBU-87s,  six  CBU-89  Gators,  six  to 
twelve  CBU-S2S,  six  to  twelve  CBU>58/71i,  or  six  MK>20  Rockeyes.” 


^  F-16  Fighting  Falcon:  a  multirole,  single- 

Mat  flghter.  Highly  maneuverable,  the  P-16  has 
both  ai^to-alr  and  alNto-surface  capability. 
[DELETED].”  Newer  models  of  the  F-1 6  are 
equipped  with  lantirn  and  Global  Positioning 
System  (ora)  equipment.  The  first  F-1 6  flight 
was  in  early  1974  and  Initial  operational  capability  occurred  in  1979. 
Over  3,000  had  been  ordered  or  produced  at  the  time  of  Desert  Storm, 
and  the  F-I6  had  been  widely  exported. 


F-168  flow  mostly  daytime  and  some  night  missions  against  all  types 
of  targets.  The  following  lists  some  of  these  missions: 


•  Day  visual  attacks  against  point  and  area  targets  to  support  the 
strategic  bombing  campaign.  F-IOs  flow  2,912  sorties  hitting 
targets  such  as  NBC  storage  facilities,  bridges,  ammunition  storage 
areas,  communications  facilities,  surface-to-air  sites,  oil  refineries. 
Republican  Guard  headquarters  buildings,  and  airfield  facilities.^ 
Visual  deliveries  were  the  preferred  mode  of  operation  with 
nonprecision  munitions  from  medium  altitude. 


”[DBLBTBD1. 

”(S)  USCENTAF  Combat  Plata  Handout,  “P-ISB  Standard  Conventional  Loads 
fSCij),"  p  9-1. 

”(S)  USCESTAF  Combat  Plans  Handout,  **P-I6  Standard  conventional  Load  (scld)," 
pE-1. 

*(U)  OWAPS  Staiistleal  Comptndium,  Table  177,  "Strike!  by  AlP  Categories.” 
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•  Scud  hunting.  F-lds  flew  421  gurikei  to  support  the  Scud  hunt 
in  the  eastern  Scud  kill  boxes/'  OPS/LANTiRN<equipped  aircraft 
carrying  cluster  munitions  were  the  optimum  configuration  for 
anti'Scud  operations. 

•  Support  of  ground  forces.  Armed  with  AGM>6S  Mavericks  and  non- 
precision  munitions,  P-16s  flew  8,2SB  strikes  egainst  ground  forces.^ 

•  Killer  Scouts.  F-16s  also  flew  daylight  armed  reconnaissance 
strikes  in  kill  boxes  and  coordinated  air  strikes."  Killer  Scouts, 
as  they  were  called,  provided  target  type  and  location  updates  as 
well  u  threat  status  and  position  information  on  friendly  aircraft. 
The  intent  was  to  locate  and  identify  assigned  targets  within  an 
area  of  operations  and  coordinate  incoming  attacks  against  the 
targets  before  they  could  change  position. 

Since  more  F-16b  (248)  were  deployed  to  Operation  Desert  Storm 
than  any  other  U.S.  fighter  aircraft,  they  flew  the  most  sorties."  Most  of 
the  F-16s  were  day-only  attack  aiicraft,  except  for  two  squadrons 
equipped  with  LANTIRN  navigations^  pods  for  flying  night  attack  sorties. 
Also,  12  of  the  F-16s  based  in  Turkey  flred  the  high-speed  antiradiatlon 
missile  (HARM). 

During  Desert  Storm,  the  F-16A^s  flew  13,087  sorties,  striking 
11,698  targets  in  Iraq  and  Kuwait."*  "  Their  principal  weapons  were 
nonprecision  bombs  and  AOM-6S  Maverick  missiles.  The  average  time 
for  each  sortie  was  3.24  hours,"  and  mission-capable  rates  were  high  at 


"(U)  Ibid. 

"(U)  Ibid. 

"Por  comnund  md  oonirol  of  idrcru'*  Stacking  ground  tsrgels,  cbntap  hsd  divided 
the  Kuwait  theater  Into  30*  by  30>nautloal  mile  zonei,  or  “kill  boxei." 

"There  were  212  F*iei  In  the  cbntcom  aor  and  36  at  Inclrllk  AB,  Turkey,  aa  part 
of  the  Proven  Force. 

"(U)  OWAPS  SUditlicai  Comptndim,  Tablet  98,  ''P>I6;  USAF  and  Bahrain  Sortlei 
by  Million  Type,"  and  177,  "Strikei  by  aip  Categorlei." 

"(U)  Bahrain  alio  flew  166  P-16  OCA/dca  lonlei  during  Desert  Storm,  owaps 
SfatUllcal  Comptndium,  Table  98,  "P-16:  usAF  and  Bahrain  Surtiei  by  Mission  Type." 

"Owerr  Score,  p  48. 
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88.8  percent.  Eight  F-I68  were  tost  during  the  7-weetc  war;  3  in  combat 
and  S  in  noncombat  accidents.^ 

Salient  F>16  tactical  isiues  include  the  following:  During  the  air 
campaign,  P<16ii  used  a  two-aireraft  formation  as  the  basic  fighting 
element.  This  element  combined  with  other  elements  to  form  flights  of 
four  aircraft.  The  flights  of  four  then  joined  other  flights,  and  on  one 
occasion,  flfty>six  F>16i  were  used  in  a  single  strike  package/*  In  the 
early  stages  of  the  campaign,  taige  packages  were  routine,  but  as  air 
supremacy  was  gained  and  taigeilng  priorities  changed.  P*16s  flew  smali- 
er  squadron-size  (twenty-four  aircraft)  packages  with  better  results.  Air 
Force  Reserve,  Air  National  Guard,  and  Regular  Air  Force  crews  flew  the 
F-16s  In  Desert  Storm. 

F-16s  had  an  internal  20-mm  M61  Vulcan  cannon.  Some  Air 
National  Guard  F-ldAs  had  30-mm,  4-barral  Gatling  cannons.  F-16s  also 
had  six  wing  pylons  for  external  stores  and  two  tip  rails  for  air-to-air 
missiles.  [DELETED].**  The  F-16  carried  two  AIM-9s  and  SOO  rounds 
of  20-mm  armo^piercing  incendiary  high  explosives  antmunition  plus  one 
of  the  following  munitions  loads  during  Operation  Desert  Storm:  four  to 
six  MK-82S.  two  MK-848,  four  CBU-32/58/7Is,  four  CBU-STs,  four 
CBU-89  Gators,  or  two  to  four  AGM-65  Maverick.*' 


**(U)  OWAPS  Suiisiieai  Compendlm,  Table  207,  “Deaeit  Storm  Coalition  Aircraft 
Attrition.” 

**On  19  January,  36  P-I6i  atucked  the  Baghdad  Nuclear  Research  Center  in  the 
largeit  tingle  raid  of  the  war.  Conduci  the  PtnUm  Cuff  War,  p  T-6S. 

^Deeerl  Score,  p  48. 

*'(S)  uscBtfTAF  Combat  Plans  Handout,  ”P-I6  Standard  Conventional  Loodi  (scu),” 
p8-l. 
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B-S2  StratofortreM:  (nicknamed  “BUPP”  for  Big, 


Ugly,  Flying  Fellow)  a  long-range,  heavy  bomber 
cap^le  of  flying  at  high  aubeonio  apeedi  at  altitudes 
up  to  S0,(X)0  feet.  The  B-S2  flrat  flew  on  IS  April 
19S2  and  attaiMd  initial  operationtd  capability  in  June 
19S5.  Seven  hundred  and  forty-four  aircraft  were 
^  V  produced  throu^  October  1962,  Numeroue  modlAca- 
^  done  had  been  made  to  the  B-S2,  including  the  new 
Offeniive  Avionics  System”  and  Improvements  in  electronic  countermea¬ 
sures.  In  all,  41  B-S20i  were  modifled  with  improved  conventional 
capabilities.  The  aircraft  carries  a  ftill  range  of  conventional  munitions 
internally  and  externally  along  with  conventional  aiMaunched  cruise 
missiles  (calcmb)  for  standoff  operations. 


As  the  air  campaign  evolved,  the  B-S2  force  grew  to  68  B-S20a, 
which  flew  out  of  Barksdale  in  Louisiana,  Wurtsmith  in  Michigan,  Saudi 
Arabia,  Diego  Qarcia  in  the  Indian  Ocean,  rap  Falrford  in  Great  Britain, 
and  Moron  de  la  Frontera  in  southern  Spain.”  In  all,  B-52a  flew  1,741 
sorties  for  1S,269  combat  hours  during  Operation  Desert  Storm.”  B-32s 
dropped  ordnance  on  both  strategic  and  tactical  targets  and  were 
important  for  psychological  operations.  The  following  are  representative 
examples  of  B-S2  missions  in  Desert  Stormt 


•  Seven  B-S28  from  Barksdale  apb,  Louisiana,  carried  calcMi  and 
launched  before  H-Hour.  Aircraft  carrying  out  these  round-trip 
sorties  flew  a  total  distance  of  over  14,0(X)  miles  and  remained 
aloft  for  over  33  hounMsompleting  the  longest  combat  missions 
in  history  and  the  first  combat  employment  of  CALCM.  In  the 
early  hours  of  Desert  Storm,  the  B-S2s  launched  35  CALCMt 
programmed  to  attack  8  targets,  including  military  com¬ 
munications  sites  and  power  generation/transmission  facilities. 


”264  B>S2G  snd  B-S2H  aircraft  were  refitted  with  the  diglul,  lolld-itate  Offeniive 
Aviontci  Syitem  (OAS)  from  1980  to  1986.  Dturt  Scon,  p  S4. 

”Softiei  flown  ftom  WurtimlUi  APB,  Ml. 

”(U)  OWAPS  Statlulcal  Compendium,  Table  108,  “B-32:  USAF  Soitlei  by  Minion 
Type.”  Alio,  (S)  Me)  John  Maiottl,  Operations  Desert  SlileU  and  Desert  Storm  Bomber 
Story,  Hq  saooobx,  18  Sep  91,  p  SO. 
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•  Night  low-level  operationi  against  strategic  targets  continued 
through  the  third  day  of  Operation  Desert  Storm.  After  striking 
the  Uwayjah  petroleum  refineries  during  the  air  campaign’s  third 
night,  a  B-S20  apparently  was  hit  by  a  missile  or  antiaircraft 
artillery,  but  the  idrcraft  returned  safely  to  its  base.”  AAer  the 
third  night,  all  B-52  missions  were  conducted  at  high  altitude. 

•  B-52s  flew  ninety-nine  offensive  counterair  strikes  against 
airflelds,  aircraft  on  the  ground,  and  airfield-supporting  infrastruc¬ 
ture,  using  general-puipose  bombs  and  cluster  bomb  units.” 
Thirteen  B-S2s  launched  in  the  opening  attack,  using  mixed  loads 
of  weapons  (UK-lOOOs,  CBU-S8s.  and  CBU-SOs).”  One  B-S2 
sustained  minor  damage  when  it  was  hit  leaving  the  target  area, 
but  there  were  no  casualties. 

•  B-S2s  flew  303  strikes  against  strategic  targets  (Industrial 
facilities,  command,  control,  and  communications  (C^)  facilities, 
nuclear/chemlcal/biological  facilities,  and  short-range  ballistic 
missiles):  interdiction  targets  including  fixed  Installations  such  as 
petroleum,  oil  and  lubricant  storage  facilities,  and  railroads.” 
Most  raids  were  conducted  at  high  altitude  with  weapons  em¬ 
ployed  using  radar  deliveries. 

•  B-S28,  using  a  variety  of  general-purpose  bombs  and  cluster 
munitions,  flew  1,175  strikes  against  Republican  Guard,  armor,  and 
mechaniz^  and  infantry  units  in  the  kto.”  The  B-52’s  large  t>omb 
load  and  area  coverage  rendered  it  most  effective  in  this  role. 

B-528  generally  flew  in  threes  and  were  most  useful  for  attacking 
area  targets.  Its  outstanding  characteristic  was  its  ability  to  fly  large 
bomb  loads  great  distances  without  refueling,  freeing  tankers  for  other 
missions.  B-52s  were  not  sent  into  the  highest  threat  areas  and  were 
always  used  in  coi\jiinctlon  with  Mi^ld  Weasels  and/or  cap  aircraft  in 


”(S)  Muolli,  p  30. 

”(U)  OWAPS  Slolisitcal  Comp€HiHm,  Tsbie  177,  "Sirikei  by  AlP  Caiegoriei," 
”(S)  Maioitl,  pp  29,  30. 

^'(U)  OWAPS  Suaistleal  Con^mdium,  Table  177,  "Sirikei  by  AlP  Caiegoriei." 
”(Sri9F/WN/NC)  Ibid. 
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•reu  where  a  lignificant  threat  remained.  Despite  the  B-52's  advanced 
age,  few  of  Its  missions  had  to  be  aborted,  and  its  overall  mission-capable 
rate  averaged  86.2  percent.***  The  B-52  flew  1,741  sorties  without  a 
combat  loss. 


As  in  Vietnam,  the  effect  of  B-S2s  on  Iraqi  material  and  morale  was 
debated  in  the  absence  of  deflnitlve  evidence.  Although  B-S2s  only  com¬ 
prised  3  peraent  of  the  total  combat  idrcraft,  they  dropped  72,000  bombs 
weighing  a  total  of  27,000  tons,  which  amounted  to  approxlntately  30 
percent  of  all  U.S.  tonnage  dropped.*'  Because  of  a  lack  of  precision 
capability,  bombing  wu  directed  at  area  targets  such  as  chemical  storage 
sites,  (isctories,  and  supply  depots  in  northern  Iraq.  Raids  against  the  Re¬ 
publican  Quai^  began  on  Day  1  and  continued  throughout  the  campaign. 
The  B-S2  can  cany  approximately  70,000  pounds  of  ordnance  Internally  and 
externally.  Defensive  armament  included  4  SO-caliber  machine  guns,  chaff, 
and  flares  [DBtETBD].** 


A-10  Thunderbolt  II  (Warthog):  the  first 

XAir  Force  aircraft  speciflcaliy  designed  for  close 
air  support  (cas)  of  ground  forces.  Designed 
around  the  QAU-8  gun,  it  is  intended  for  use 
against  tanks  and  other  armored  vehicles.*’  The 
A-10  has  excellent  maneuverability  and  better 
survivability  in  its  CAS  role  than  previous  aircraft. 
Its  weapons  delivery  system  includes  a  heads-up 
display,  a  Pave  Penny  laser  tracking  pod,  and  the  OAU-8/A  Avenger  3(V 
mm  seven-barrel  Oatling-type  cannon.  The  gun  fires  inort-depleted- 
uranlum  armoNpiercing  projectiles  capable  of  penetrating  medium  and 
heavy  tanks.  It  can  also  Are  high-explosive  ammunition,  which  is  ex¬ 
tremely  effective  against  trucks  and  other  soft  targets.  The  OAU-8/A  has 
a  cyclic  rate  of  fire  of  3,900  rounds  per  minute. 


**(S/NP/WN/RD)  HUlory  qf  tha  Slnugic  Air  Command,  Volume  I,  I  Jan>3t  Dec 
90.  p  497. 

**  Conduct  qf  iht  Ptrsian  Oulf  War,  p  T-27. 

**(8)  VSCBNTAF  Combat  Plans  Handout,  "B-S2  Standard  Conventional  Loads  (SCL*), 
p  IM. 

*’The  World  War  ll-eni  Soviet  11-2  Sturmovlk  ground-attack  aircraft  and  the  more 
recent  SU-2S  Frogfoot  were  designed  for  a  similar  mission. 
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The  A-10  flrst  flew  on  10  May  1972  and  achieved  initial  operational 
capability  in  1977.  Seven  hundred  and  seven  production  and  six 
preproduction  aircraft  were  delivered  before  production  ceased  in  1984. 
[DBLBTBD].** 

Both  regular  Air  Force  end  Air  National  Guard  units  operated  A*  10s 
in  Desert  Storm.  A  totai  of  132  A-lOe  and  12  OA>10s  deployed  to  Saudi 
Arabia  during  Operation  Desert  Shield.  All  A*10s  were  based  at  King 
Pahd  International  Airport  and  used  King  Kahlid  Miliuuy  City  (kkmc)  as 
a  forward  operating  location.  In  addition  to  its  traditional  CAS  mission, 
the  A«10  wu  used  for  the  following  missions  in  Desert  Storm: 

•  A'lOe  flew  175  strikes  during  an  offensive  oounteralr  (OCA)  effort 
focused  primarily  on  dertroying  electronic  warfare  and  ground 
control  intercept  sites  during  the  flrst  few  days  of  the  air  cam^gn.** 

•  A' 10s  flew  forty-nine  strikes  during  missions  to  suppress  enemy 
air  defenses;  sometimes  they  were  teamed  with  F^Qs  to  attack 
fixed  SA-2/3/6  sites.** 

•  A-lOs  flew  3,367  day  and  night  strikes  against  Iraqi  artillery  and 
armor  unlts.*^  The  weapons  of  choice  were  AGM-6S  Mavericks 
and  its  internal  30-mm  Cannon. 

•  A- 10s  flew  133  strikes  on  Scud  cap  and  anti-Scud  armed 
reconnaissance  missions.** 

•  Aircraft  designated  for  cas  and  search  and  rescue  (sar)  missions 
were  continuously  on  alert  from  the  beginning  of  the  war.  In  one 
case,  A-IOs  escorted  a  Special  Operations  Forces  (SOP)  combat 


**(S)  vscufTAr  Combat  Plans  Handout,  “A>  10  Sundord  Conventional  Loada  (scu), 

pp  11-1. 11.2. 

**(U)  OWAPS  Statistical  Compcndlm,  Table  177.  "Stiikci  by  AlP  Categoiiei." 


**(U)  Ibid. 
*’(U)  Ibid. 
**(U)  Ibid. 
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March  and  iCKue  helicopter  to  retrieve  a  downed  F>14  pilot  and 
deatroyed  an  Iraqi  radio  intercept  truck  searching  for  the  pilot." 

•  OA-lOs  flew  6S6  missions  as  dedicated  forward  air  control  (PAC) 
asMts  providing  aiibome  control  of  CAS  aircraft.” 

The  A-10  was  used  primarily  as  a  day  CAS/attaok  airoraft;  it  could 
carry  a  large  weapons  load  and  loiter  for  long  periods  in  the  target  area. 
Its  relatively  long  loiter  time  made  the  A>10  uMful  for  “look  and  see" 
types  of  missions  such  as  Scud  hunting.  But,  its  slower  speed  and  long 
loiter  tinw  over  the  iMttlefleld  also  made  It  susceptible  to  enemy  Are.  In 
fact,  flfty-one  aircraft  were  damaged  during  missions  in  Derort  Storm;  of 
thSM,  fourteen  apparently  were  dantaged  in  combat.^'  Ibn  of  the  fourteen 
A-lOs  damaged  were  returned  to  action  within  a  day.  and  all  but  one  flew 
again  during  the  war.  Nevertheless,  six  aircraft  were  combat  lost  (four 
A'lOs  and  two  OA-lOs). 

One  of  the  six  A<10  squadrons  deployed  to  the  aor  operated 
exclusively  at  night  using  the  infrared  video  of  the  AOM<6SD  Maverick 
missile  as  a  "poor  man's  PLIR".  The  Maverick's  infrared  seeker  became 
a  search  tool  for  targets  not  only  for  the  missile  but  for  other  weapons. 
A'lOs  fired  4,801  Maverick  missiles,”  which  was  more  than  90  percent 
of  the  Mavericks  fired  by  Air  Force  aircraft.  The  30*mm  cannon  also 
proved  effective  against  a  variety  of  laig^ts,  including  two  helicopters 
shot  down  over  Kuwait.  A- 10s  were  also  used  extensively  early  in  the 
war  for  taking  out  the  border  early-warning  radars  to  deny  as  much 
information  as  possible  to  the  Iraqis.  If  the  Iraqi  army  had  ever  moved 
south,  the  A*  10,  along  with  the  AV-8  and  F/A-IB,  was  considered  the 
primary  weapon  system  for  stopping  that  advance.  When  preparation  for 
the  ground  war  began,  most  A- 10  sorties  were  directed  against  Iraqi 
armored  and  unarmored  vehicles.  In  all,  A-lOs  flew  8,084  sorties,  strik- 


"Conduct  oflht  PorsUm  Cu(f  War,  p  T-tO. 

”(U)  a  WAPS  SlatUlicat  Compendium,  Table  129,  "OA<10:  usap  Sortlei  by  Minion 
Type.” 

^'(U)  QWAPS  Statistical  Compendium,  Table  207,  “Deiert  Storm  Coalition  Aircraft 
AttriUon.” 

''^Conduct  of  the  Persian  Gulf  War,  p  T-l  I. 
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ing  6,834  taints;  1,041  sorties  were  identified  as  CAS  missions.^^  The 
aircraft  averaged  2.37  hours  per  flight^*  and  hod  a  mission-capable  rate 
of  87.7  percent. 

Salient  A- 10  tactical  issues  Include  the  following:  Tbctleal  em¬ 
ployment  tended  to  be  two  rather  thin  four  aircraft.  TNvo-ahip  formations 
ingreased  at  altitudes  between  13,000  and  20,000  feet  in  line-abreast, 
wedge,  or  trail  formation.  Some  aircraft  released  their  ordnance  first  to 
allow  for  greater  maneuverability  and  to  regain  energy,  and  then  used 
their  gun  against  taigets,  threats  permitting.  Almost  all  two-ship  forma¬ 
tion  tactics  flew  one  flight  member  to  maintain  a  high,  cover  position 
while  the  other  released  ordnance;  then  the  aircraft  reversed  roles.^’ 

The  Iraqi  army  provided  a  tremendous  target  array.  Pilots  acquired 
targets  euily,  but  target  identification-discriminating  a  tank  or  self- 
propelled  artillery  piece  from  a  tnrck-proved  a  constant  challenge.  When 
engaging  an  armored  or  mechanized  position,  some  flights  made  medium- 
altitude  gun  and/or  reconnaissance  passes,  dropping  from  13,000  feet  to 
3,000-8,000  feet  to  attempt  to  distinguish  revetted  trucks  from  revetted 
armor.  Photos,  whan  provided,  helped  the  pilot  identify  the  position  of 
his  intended  target.  Some  pilots  used  binoculars  to  assist  In  target 
identification;  others  remarked  that  the  magnification  was  too  little  or  that 
the  plane  vibrated  excessively.  Hie  A-IO  pilot  almost  always  visually 
acquired  the  desired  priority  target  and  used  either  a  precision  munition 
or  area  weapon  to  destroy  it.^* 

In  addition  to  its  OAU-S/A’s  1,170  rounds  of  30-mm  high-explosive 
or  armor-piercing  ammunition,  the  A-IO  could  use  11  external  points  for 
carrying  most  conventional  munitions.^ 


OWAPS  SfatUlicai  CompttuUm,  Table  83,  “A-IO;  USAS  Sortie*  b;  Misilon 
Type,”  and  Table  177,  “Strike*  by  aip  Categorlei." 

Scon,  p  20. 

"(S/NF/WN/NC)  Taetieol  Analytis  Sitlktin.  Vol  91-2,  p  6-8. 

^‘(S/NF/WN/NQ  fhtd,  p  6-9. 

usCiNTAF  Combat  Plans  Handout,  “A- 10  Shtndurd  conventional  Loads  (sciji)," 
pp  ll-l,  11-2. 
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AC-130A/H  Spectn.  Discussed  later  In  a  section  entitled.  '‘Special 
Aircraft." 


A-6E  Intruder:  u  currieN  and  land-based,  iong- 
range,  subsonio  attack  aircraft  capable  of  accurate 
weapon  delivery  during  day,  night,  and  all-weather 
conditions.  First  flown  in  1963,  the  A-6  achieved 
initial  operational  capability  in  1965,  All  A-6  aircraft 
^  used  by  the  Navy  and  Marine  Corps  in  the  Qulf  War 
were  A-6Bs  with  an  improved  radar  and  digital  avion¬ 
ics.  Additionally,  all  aircraft  were  equipped  with  a  Target  Recognition 
and  Acquisition  Multisensor  (tram)  System,  which  gave  the  aircraft  a 
PLIR  sensor,  a  oombinatlon  laser  designator/range  finder,  and  a  laser 
designation  receiver.  Two  Navy  A-6  squadrons  were  also  equipped  with 
the  Systems  Weapons  Improvement  Program  (SWIP)  upgrade,  which  in 
addition  to  bringing  all  avionics  to  state-of-the-art,  allowed  the  aircraft  to 
Are  HARM,  Standoff  Land-Attack  Missile  (SLAM),  and  Maverick  missiles. 


A-6a  flew  9,619  sorties  striking  2,617  targets  in  Operation  Desert 
Storm.’'*  Their  missions  included: 


•  All-weather  and  night  attacks  using  radar  and  plir  deliveries 
against  point  and  area  targeu  to  support  the  strategic  bombing 
campaign.  A-6's  flew  196  strikes  and  hit  taigets  such  as  ammu¬ 
nition  storage,  oil  terminals,  C*  facilities,  and  power  plants.’'* 

•  A-68  flew  221  strikei  on  suppression  of  enemy  air  defense  (SBAD) 
missions  against  soci  and  airfields.'*’  The  swip  Squadron  fired 
HARM  missiles  to  suppress  enemy  radars  and  also  launched 
tactical  ai^lBunched  decoys  (TALDh)  to  further  confuse  Iraqi 
defensive  measures. 


*'(U)  OWAPS  Suuitiictil  ComintuUm,  Tiblei  83,  "A»6!  USN  and  USMC  lortlei  by 
Million  Type,"  and  177,  "Strlkai  by  aip  Categorlei.” 

''*(U)  OWAPS  StatUUcal  Cmiptikiim.  Table  177,  "Stiikei  by  aip  Caiegoriei." 

**’(U)  Ibid. 
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•  Support  of  Ground  Forces.  The  A>6  flew  1,(310  strikes  against 
targets  such  as  bridges,  ammo  storage  areas,  railroad  yards,  and 
armor.*' 

•  Directed  by  both  the  Jtdnt  Force  Air  Component  Commander 
(JRACC)  end  the  Antl^Surface  Unit  Warfaie  Commander  (asuwc) 
of  the  Naval  Battle  force,  the  A*6  flew  183  strikes  against  naval 
and  coMtal  defense  targets  such  as  port  facilities,  individual  ships 
and  boau,  and  Silkworm  shore*based  untishlp  missile  sites.** 
These  missions  often  Involved  a  weapons  load  of  a  t,000<pound 
MK-83  lase^gulded  bomb  and  two  Rockeyes. 

•  8WIP  A>6s  launched  the  first  combat  deliveries  of  the  slam,  and 
seven  SLAMi  were  fired  during  the  Gulf  War. 

Before  the  war,  A*6  crews  normally  trained  for  low-level  (below 
1,000  feet)  penetration  and  attack.  After  Initial  low-level  strikes  encoun¬ 
tered  intense  antiaircraft  defenses,  most  A-6s  attacked  from  above  10,000 
feet  and  used  either  a  level  or  a  shallow  dive  delivery,  Initial  target 
acquisition  was  accomplished  with  the  radar  with  a  handoff  to  the  plir. 
About  one-third  of  the  strike  missions  were  radar  deliveries  when  weath¬ 
er,  smoke,  or  haze  precluded  plir  acquisition  of  the  target. 


The  A-6  carried  a  wide  range  of  weapon  loads  in  Desert  Storm, 
including  the  following;  eight  to  twelve  MK-82s,  eight  to  twelve  MK-20 
Rookeye  (APAMi),  six  MK-83's,  two  to  four  GBU-lOs,  two  GBU-lbs,  or 
two  to  four  MK-84s.** 


F/A-18A/C  Hornet:  a  single-sent,  twin- 
engine,  high-performance,  multimisuion  tactical 
aircraft  operated  by  the  U.S.  Navy  and  Marine 
Corps.  Its  first  flight  was  in  1978  and  initial 
operational  capability  was  achieved  in  1983.  By 
Desert  Storm,  some  9(X)  F/A-IBs  had  been  deliv¬ 
ered  to  U.S.  and  international  customers, 


*'(U)  Ibid, 

**(U)  Ibid. 

*^CoHduel  cfiht  Ptntan  QidfWar,  p  T>6. 


57 


During  the  initial  hours  of  Desert  Storm,  89  Navy  and  72  Marine 
Corps  F/A'ISs  conducted  both  defense  suppression  and  strike  missions 
against  Iraqi  targets.**  The  Navy  Hornets  flew  4,449  sorties  and  the  Ma¬ 
rine  Corps’  F/A«18i  flew  4,936  sorties  resulting  in  a  reported  combined 
total  of  4,S51  strikes  against  targets  during  Operation  Desert  Storm.** 
[DELBTBD].** 

Twenty>slx  Canadian  CP*  18s  were  deployed  from  Lahr  in  Germany 
to  the  Persian  Gulf.  The  CF-18s  conducted  their  first  offensive  mission, 
an  antiradar  sweep  of  hostile  airspace  ahead  of  U.S.  attack  aircraft,  on  24 
January  1991.'^  A  majority  of  their  961  sorties  were  DCA  missions,  and 
they  also  struck  targets  during  the  100>hour  ground  war.'* 

Tlie  Hornet  performed  alMo>air  and  ai^to•surface  missions.  In  its 
al^to-alr  role,  the  F/A‘18  projected  tactical  air  over  land  and  sea  and 
complemented  fleet  air  defense.  Its  primary  attack  missions  were  inte^ 
diction,  CAS,  defense  suppression,  and  attacks  against  land  and  seaborne 
targets.  The  following  P/A- 18  missions  were  flown  in  Desert  Storm: 

•  Hornets  flew  1S7  strikes  during  sbad  missions.**  Normal 
mission  load  consisted  of  two  AIM>9s,  two  AIM>7s,  20-mm 
cannon,  and  two  AGM<88  harms. 

•  F/A-18S  flew  217  strikes  on  airflelds  during  oCA  missions.** 
IVplcal  loads  for  these  missions  were  two  AIM-9s,  one  AIM-7, 
20-mm  cannon,  and  either  five  MK-83s  or  two  MK'84s,  along 
with  a  PLIR  pod.  Typical  target  attacks  were  made  from  a  30- 


**Thfl  Navy  Homati  flew  ffom  rorriari  In  (ha  Purcian  Gulf  and  Red  Sea,  and  (ho 
Marina  Homed  were  bated  at  Shaikh  lea  In  Bahrain, 

"(U)  OWAIV  StatUileal  Comptndim,  Tablae  89,  "P/A- 1 8:  USN  and  USMC  Sottlei 
by  Mlailon  Type,"  and  177,  "Slrikee  by  AlP  Categorlea." 

'*Koy0/  Saudi  Air  Foret  Systtmt  Analytit,  "The  Oulf  War,  A  Hlitory  and  Summaiy 
of  Bventa,"  p  179. 

*''Duin  Score,  p  33. 

**(U)  OWAPS  Stathllcal  Compendium,  Table  88,  "CP- 1 8;  Canada  Sortlei  by  Minion 
Type." 

'*(U)  OWAPS  Siatlstical  Compendium,  Table  177,  "Slrikei  by  AlP  Categorlet." 

**(U)  Ibid, 
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degree  or  greater  dive  angle  beginning  ar  an  altitude  of  30,000  to 
33,000  feet,  with  release  between  20,000  and  10,000  feet  and 
airspeed  around  480  to  340  knots.** 

•  F-18b  also  flew  2,129  defensive  countereir  (dca)  escort  sorties.” 

The  F/A‘18's  typical  load  for  these  missions  comprised  two  AIM~ 
9s,  one  AIM*?,  a  20‘mm  csnntwi,  and,  occasionally,  a  HARM. 

The  F/A*18  Hornet  dropped  more  than  17,300  tons  of  ordnr.ice 
against  a  variety  of  targets.  Its  multimitsion  capability  was  demonstreted 
jn  17  lanuary  when  a  flight  of  four  P/A*18s  encountered  two  Iraqi 
MIC>21s  about  35  miles  from  their  target.  The  P/A*18s  acquired,  identi* 
fled,  and  destroyed  the  two  mioi,  then  shifted  to  an  ai^to-ground  role  and 
dropped  their  MK*84s.  This  was  the  only  such  incident  in  the  Gulf  War. 
Du^g  Desert  Storm,  3  Marine  P/A*18s  were  damaged  by  surface-to*air 
missiles  and  1  by  antiaircraft  artitlery;  all  returned  to  base  and  flew  again 
within  36  houra.  One  Navy  P/A*18  was  lest  in  combat.*^ 

The  P/A*18  carried  ordnance  on  nine  external  stations  including  two 
wingtip  stations  for  AIM*9  Sidewinders;  two  outboard  wing  stations  for 
an  assortment  of  air*to*air  and  air*to-ground  weapons,  including  AlM*7s, 
AIM-98,  A0M*84  Harpoons,  AQM*88  HARMS,  and  AOM*63  Mavericks: 
two  inboard  wing  stations  for  external  fuel  tanks  or  aiMo-ground  weap* 
ons;  two  nacelle  fuselage  stations  for  either  AIM*7s,  a  Laser  Detector 
Tracker  Strike  Camera,  a  targeting  flir,  or  a  navigation  PL!R;  and  a 
center  station  for  a  fuel  tank  or  aiMO’ground  weapons.  Air*to*ground 
weaponry  included  laser-guided  GBU*I0/I2s,  MK-80  series  general- 
purpose  bombs,  cluster  bombs,  and  a  M61  20-mm  six-barrel  gun  with 
340  rounds  of  ammunition.** 


**ConJiiei  tf  the  Ptnu.  >  Cu^  War,  p  T-78. 

**The  U.S.  Navy  flow  1,436  ind  Canada  693  deranilve  counterair  lortiet. 
(U)  OWAPS  SuuUtical  Campmdium,  Tablet  88,  "CF’IS:  Canada  SoriUi  by  Miuion 
Typ,.  “  and  89.  -F/A-I8:  USM  and  UUtC  Sorbet  by  htittion  Type.  ” 

"Condnei  of  the  Fenkm  Ctdf  War,  p  T-78. 

^Ibid. 
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AV>8B  Harrier:  a  Marine  Corps  short- 

X  takeoff  and  vertical-landing  attack  aircraft.  Its 
attack  avionics  system  uses  a  nosc-muunted  angle- 
rate  bott.bing  set,  which  has  a  'fV/laser  target 
seeker  and  tracker,  but  can  not  self-designate  for 
laEe^guided  munitions.  Eighty-six  AV-8Bs  were 
deployed  to  support  Operation  Desert  Storm.” 
They  operated  firom  an  exi^itionary  airfield  (King  Abdul  Aziz  AB), 
firom  ships  (LHA-1,  USS  Tarawa  and  LHA-4,  uss  Nassau),  and  from  a 
forward-area  rearming  and  refueling  point  at  Thnc^ib. 


As  the  Marine  Coips*  principal  light  attack  aircraft,  Harriers  fiew 
3,3S9  soities,  striking  2,585  targets  during  Operation  Desert  Storm.” 
They  flew  2,421  strikes  against  Iraq's  Ground  Order  of  Battle  and  at- 
tacl^  targets  such  as  artiiloiy,  tai^s,  armored  vehicles,  ammunition 
storage  bunkers,  convoys,  logistic  sites,  troop  iocations,  and  airfields.” 
AV-SBs  expended  7,175  MK-20  Rockeyes,  288  MK-83s,  4,167  MK-82s, 
and  83,373  rounds  of  2S-mm  machine-gun  ammunition.” 


During  the  first  two  phases  of  the  air  war,  AV-8Bs  generally  flew 
medium-altitude  profiles  between  10,(X)0  to  20,000  feet.  They  would 
occasionally  drop  to  a  lower  altitude  to  locate  and  engage  targets  at  less 
than  8, OCX)  feet.  During  the  battlefield  preparation  and  ground  war  phas¬ 
es,  AV-8Bb  fiew  at  lower  altitudes  to  ensure  target  acquisition  and 
increase  weapons  effectiveness  and  accuracy.  At  these  lower  altitudes, 
five  AV-8Bs  were  lost  to  enemy  action. 


A-7  Corsair:  a  U.S.  Navy,  single-engine, 
single-seat,  carrier-based  strike  aircraft.  The  A-7 
first  flew  in  1965  and  its  initial  operational  capa¬ 
bility  was  achieved  in  1966.  When  Iraq  invaded 
Kuwait,  the  A-7  was  being  withdrawn  from  ser¬ 
vice:  the  John  F.  Kennedy  (CV  67)  was  the  only 


”hqmc  Brief  to  sbcobf,  APP-A/1  l60-7/J(y9l. 

”(U)  OWAPS  Suuistkal  Compendim,  tWes  86,  ‘'AV-8;  USMC  Sortlu  by  MiMion 
Type,"  ind  177.  “Sirikes  by  aif  Caegoriei.** 

”(U)  UWAFS  Statlukal  Com($tndimi.  Tsole  177,  “Slrike*  by  AIF  Calrgoriei.** 

"Conduct  of  the  Fenian  Gidf  tPor.  p  T-22. 
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carrier  still  flying  A-7s.  During  Desert  Storm,  the  Kennedy’s  24  A~7s 
staged  attacks  from  the  Red  Sea  and  also  guided  the  first  operational 
AGM<84E  SLAMi  into  Iraqi  mUtile  storage  facilities.  A  totai  of  737  A-7 
sorties  were  flown  in  Desert  Storm.’* 


Armament  consisted  of  a  M61  Oatling*lype  cannon  with  500  rounds 
(1,000  rounds  maximum)  and  up  to  15,000  pounds  of  extemai  stores. 
These  stores  included  MK>80  series  bombs,  lase^guided  bombs,  AOM*65 
Maverick  missiles,  AOM>45  Shriiw  arid  AQM-88  HARM  antiradar 
missiles,  and  cluster  bombs. 


Forward  Adr  Control  Alrerqft 


OV>10  Bronco:  an  armed,  light  observation 
^  and  reconnaissance  aircraft  with  flir  and  laser 
designation  capability.  The  Marine  Corps  de- 
ployed  20  of  these  aircraft  (o  Southwest  Asia. 
While  praised  by  the  Marine  Division  command* 
^  ers,  some  delays  associated  with  deploying  the 
OV-10  to  Southwest  Asia  occurred  since  it  could 
not  refuel  in  flight  or  be  transported  by  strategic  airlift.'*”  Collocated 
with  the  AV-8BS  at  King  Abdul  Aziz  Naval  Base,  the  OV-lOs  flew  482 
sorties,  of  which  411  were  logged  as  CAS  missions."” 


Salient  points  Included  a  relatively  long  loiter  time  at  low  airspeeds, 
which  allowed  OV<10s  to  fly  aerial  reconnaissance,  airborne  forward  air 
control  and  tactical  air  control,  armed  reconnaissance,  helicopter  escort, 
and  comn^and  and  control  missions  The  aircraft  also  used  their  FLIR 
sensors  to  provide  laser  designation,  night  observation,  and 
reconnaissance. 


"(U)  OWAPS  Sialtitieat  Com,yendbm,  Tible  84,  “A-7:  USN  Sorties  by  Mission 
type." 

“”hqmc  Brief  to  SBCOBF,  APP-A/l  ieO-7/JQf9l. 

"”(U)  OWAPS  SuuUlkal  Compeiuliim,  Table  130,  “OV-IO:  USMC  Sorties  by 
Mission  Type.” 
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F/A>18D  Hornet:  a  Marine,  two-seat,  all- 
weather.  day/night  attack  aircraft.  Its  mission  was 
to  attack  and  destroy  surface  targets;  conduct 
multisensor  Imagery  reconnaissance;  provide  sup¬ 
porting  arms  coordination,  including  air,  naval 
gunfire  and  artillery;  and  to  intercept  and  engage 
enemy  aircraft. 


The  Marines  deployed  twelve  P/A-ISD  aircraft  to  Southwest  Asia. 
The  aircraft  were  used  in  tactioal•al^coo^dlnBtor  and  airbome-forward-air- 
control  roles.  They  flew  into  target  areas  ahead  of  Coalition  attacks  to 
locate  and  identify  high-value  taigeta  during  tactical  air  missions.  P/A- 
18b  provided  almost  twenty-fou^hour  battlefield  coverage  for  CAS 
missions. 


The  P/A-18D  flew  SS7  sorties  with  a  mission-capable  rate  of  85.9 
percent  in  Operation  Desert  Storm.  No  F/A-I8Ds  were  lost  to  enemy  fire, 
and  only  two  sustained  battle  damage.  Armament  capability  was  the  same 
as  for  F/A-18A/C  aircraft,  and  during  Desert  Storm,  F/A-18Ds  expended 
2,325  rockets  and  27,000  rounds  of  20-mm  cannon  ammunition."” 

H9Ueopt0n 


_  AH-64A  Apache:  the  U.S.  Army’s  principal 

—  attack  helicopter.  It  was  designed  for  antiarmor 
operations  and  for  operations  under  field 
conditions  in  daytime,  nighttime,  and  adverse 
weather.  The  Apache’s  primary  amiamrnt  is  the  Hellflre  modular  missile 
system,  a  laser-homing-guided,  antiarmor  weapon.  It  can  designate 
targets  itself  or  receive  designations  from  remote  sources.  Hydra  70, 
2.75-inch  folding  fin  aerial  rockets  are  carried  in  addition  to,  or  instead 
of,  Hellfires.  A  chin-turrel-mounted  30-mm  cannon  is  controlled  by  a 
sight  in  the  pilot’s  helmet.  The  Apache  is  also  equipped  with  electronic 
systems  such  as  night  vision  sensors,  infrared  and  radar  jamming  systems, 
and  global  positioning  system  equipment. 


"^CcNufMcr  cflht  Ptnian  Gii(f  War,  p  T-8!. 
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AH>]  Cobra:  an  attack  helicopter  designed 
for  el08e>in  Are  support  and  antitank  missions. 
The  initial  version,  the  AH-IO,  had  a  1966  initial 
operational  capability.  The  Army  and  Marine 
Corps  deployed  with  224  Cobras  to  Southwest  Asia."”  The  Marine  Corps 
Cobru  Aew  1,273  sorties  and  accumulated  3,014  hours,  providing  close- 
in  Are  support,  helloopter  escort,  and  antiarmor  and  armed  reconnaissance 
missions.'^  The  Army  conducted  daylight  armed  reconnaissance 
operations  and  security  pa^ls  with  tube-launched,  optically-tracked,  wire 
guided  (TOW)  missiles,  2.73  inch  rockets,  and  20^mm  guns. 


CoailttOH  Aircraft 


Tornado:'°’  a  two-seat  all-weather  bomber 
developed  by  the  United  Kingdom  (UK),  Oe^ 
many,  and  Italy  and  also  purchased  by  Saudi 
Arabia.  Its  initial  operational  capability  was  in 
1982,  and  seventy-four  ground  attack  versions 
served  in  the  Gulf  War."”  The  United  Kingdom 
also  flew  Tbmados  modified  for  reconnaissance 
missions. 


The  Ibraado  flew  a  variety  of  missions  during  the  war,  including  the 
following: 

•  The  Tornado  initially  used  iu  JP233  runway  denial  weapon, 
which  was  designed  for  low-level  attacks  on  airflelds  in  Europe. 
With  JP233,  Tornados  flew  level  deliveries  at  extremely  low 
altitudes  and  attacked  runways  and  aircraft  parking  areas.  Fifty- 
three  sorties  were  flown  in  the  first  four  days,  expending  106 


p  T-13.  The  Army  deployed  with  MS  end  the  Marine  Corpi  with  79. 
"^HOMC  Brief  to  SBCDBP.  APP-l/t  ieO-7/JQ/91. 

"”This  ground  ailaok  veriion  had  dlfferenl  dealgnaUoni  according  to  country.  The 
UK  veraion  waa  celled  OR  I,  the  Saudi  version  ids,  and  the  Italiana  limply  called  It 
Tornado. 

"”(S)  Thli  total  included  the  UK.  luily,  and  Saudi  Arabia.  (S)  Dtstn  Shitld, 
uscsNTArmAsr  Comhol  Plant  Handout,  Jan  1991,  pp  I7>4,  I7<S. 
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JP2338.'”  Reduced  enemy  airfield  activity  negated  the  need  to 
continue  delivering  JP233  from  low-level,  and  the  United  King¬ 
dom  Tornados  switched  to  nnedium-altitude  tactics  to  fly  above 
the  antiaircraft  artilleiy  threat.  During  this  timeframe.  United 
Kingdom  Ibmados  continued  to  target  airfields  using  UK  1000- 
pound  bombs  to  out  runways. 

•  With  the  arrival  of  Buccaneer  aircraft  equipped  with  the  Pave 
Spike  laser  designating  pod  on  day  1 7  of  Desert  Storm,  Tornados 
dropped  laseNguided  bombs  that  were  buddy-lased  by  Bucca¬ 
neers.  Tornados  flew  488  strikes  against  targets  such  as  bridges, 
hardened  aircraft  shelters,  and  other  elements  of  air  base  infra¬ 
structure."*  The  arrival  of  two  thermal  imaging  and  laser  desig¬ 
nating  pods  in  the  last  ten  days  of  the  air  war  allowed  the  Torna¬ 
do  to  designate  targets  for  its  own  lase^guided  bombs. 

•  The  Ibmados  also  carried  f^^Iaunched  antiradiation  missiles 
(alarms)  on  SBAD  missions;  they  fired  113  alarms  during  the  war."* 

The  United  Kingdom  Tornado  ground  attack  force  flew  2,S3S  sorties 
in  Desert  Storm,  mostly  in  interdiction  roles.'"*  Its  main  weapons  were 
JP233  and  UK-lOOOs.  The  Tornado  carried  two  JP233s,  four  to  eight 
unguided  UK  1,000-pound  bombs,  or  two  to  three  UK  1,000-pound 
bombs  configured  as  lase^guided  bombs.  United  Kingdom  Tornados 
dropped  106  JP233s  and  3,631  unguided  bombs  along  with  1,079  laser- 
guided  versions  of  the  UK's  l.fXXl-pound  bomb.'"  In  addition,  rap 
Reconnaissance  Tornados  flew  140  sorties. 


"**(8)  Operational  ReKorch  Branch  Headquarters  RAP  Strike  Comntand,  “Analysis 
of  AtUKk  and  Reconnaissance  Operations  During  Operation  Oranby,"  26  July  91.  p  8. 

"*(U)  OWAPS  SiafUiieal  CampttuUum,  Table  183.  “Prvcislon-Ouided  Munitions 
(POM)  Strikes  by  AlF  Categories.” 

"*(S)  Operallonai  Research  Branch  Headquarters  RAP  Strike  Command,  p  8, 

""(U)  OWAPS  Statlslicut  Comptndium,  Tables  104,  106,  and  107,  “Saudi  Arabia, 
ludy  and  UK  Sorties  by  Mission  Type.” 

'"(S)  Operational  Research  Branch  Headquarters  Strike  Command,  pp  7*8. 
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Buccaneer:  a  dual-engined  bomber  originally 

_  built  for  the  Royal  Navy  in  the  late  1950s,  but 

transferred  to  the  Royal  Air  Force  with  the 
retirement  of  that  Navy’s  last  conventional  carrier. 
Updated  in  the  1980s  with  a  new  avionics  suite, 
^  the  aircraft  carries  a  daytime-only  Pave  Spike  laser 

designating  pod.  When  the  Tornados  transitioned 
to  medium-altitude,  12  Buccaneers  were  brought  to  the  theater  to  lase^ 
designate  laser-guided  bombs  on  day  17.  The  Buccaneers  flew  226 
sorties  in  Desert  Storm,  mostly  as  buddy  laser  designators  without  weap¬ 
ons."’  After  the  airival  of  the  Tbm^o’s  thermal  imaging  and  laser 
designating  (tiald)  pod,  they  flew  sixteen  missions  and  designated  their 
own  weapons. 


Jaguar:  an  aircraft  jointly  developed  by  France 
and  the  United  Kingdom  in  the  late  1960s  as  a  tactical 
support  aircraft.  In  all,  12  United  Kingdom  and  24 
French  Jaguars  flew  1,145  sorties  striking  targets  in 
Kuwait  and  ships  in  the  Persian  Gulf.  Those  sorties 
included  26  reconnaissance  missions.'" 


United  Kingdom  Jaguars  expended  741  UK-1000  bombs,  387  CBU-87 
cluster  bombs,  608  rockets,  and  8  BL-755  cluster  bombs  during  the  war."* 


Mirage  FI:  an  all-weather  intercepter  with 
initial  operational  capability  in  1973.  It  is  also 
capable  of  visual  attack  missions  and  has  an  unre¬ 
fueled  radius  of  action  of  230  nautical  miles.  One 
variant,  the  F-ICR,  was  developed  for  a  reconnais¬ 
sance  role.  The  Coalition  Mirage  FIs  did  not  fly  in 


the  first  week  of  Desert  Storm  to  avoid  confusion  with  Iraq’s  FIs  and  the 
risk  of  being  shot  down  by  friendly  aircraft.'"  The  Kuwait  and  Qatari  air 


forces  flew  170  ground  attack  missions,  while  the  French  flew  44  recon- 


'"(U)OWAH  SlaiiMlicat  Camptndim,  Table  81,  ‘Total  Soniei  by  U.S.  Ser¬ 
vice/Allied  Country  by  Aircraft  Type.” 

"’(U)  OWAPS  Staitsitcat  Comptndium,  Table  101,  “Jaguar:  UK  and  Prance  Sortlei 
by  Million  Type.” 

"*(S}  Operational  Reiearch  Branch  Headquarteri  RAP  Strike  Command,  pp  lO-l  I. 
"’Royal  Saudi  Air  Porce  Syitemi  Analyiii,  pp  193,  194. 
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iiaiuance  missions."*  The  FIs  flew  only  daytime  sorties  because  they 
lacked  night  capability. 

Alr>to-Ground  Weapons 

A  laige  selection  of  siMo-ground  weapons  were  available  to 
Coalition  forces  during  the  Oulf  War.  This  section  begins  with  a  brief 
discussion  of  the  basic  characteristics  of  air-to-ground  munitions  and  then 
describes  the  weapons  used. 

BomIw  tmd  MiuiUt 

A  bomb  is  an  explosive  filler  enclosed  in  a  casing.  Bombs  are 
generally  classified  according  to  the  ratio  of  explosive  material  to  total 
weight.  The  principal  classes  are  general-purpose  (GP).  fragmentation, 
and  penetration  bombs.  Approximately  50-percent  of  the  OP  bomb's 
weight  is  explosive  material."^  These  bombs  usually  weigh  between  500 
and  2,000  pounds  and  produce  a  combination  of  blast  and  fragmentation 
effects."*  The  most  common  OP  bombs  are  the  MK-80  series  weapons. 
Only  ten  to  twenty  percent  of  a  fragmentation  bomb's  weight  is  explosive 
materiai;"'  the  remainder  include  specially  scored  cases  that  break  into 
predictably  sized  pieces.  The  fragments,  which  travel  at  high  velocities, 
are  the  primary  cause  of  damage.  Cluster  munitions  are  prinuuily  frag¬ 
mentation  weapons.  Penetration  bombs  have  between  twenty-five  and 
thirty  percent  explosive  filler.'**  The  casings  are  designed  to  penetrate 
hardened  targets  such  as  bunkers  before  the  explosives  detonate.'*' 


"*(U)  OWAPS  SlaUsticat  Com/wuHm,  Tables  90.  “P-l:  Kuwait  and  Qatar  Sorties 
by  Mission  Type.”  and  91,  "P-ICA:  Prance  Sorties  by  Mission  Type.” 

"Vl/fAl  Mmiwf,  r.O.  I‘IM’34,  Aircnvn  Weapons  Dtliv«ry  Manual,  (Non-nuclear), 
15  Feb  86,  p  1-4. 

'  '*The  approximately  one-halMnch-thick  casing  crestes  a  fragmenuillon  efTect  at  the 
moment  of  detonation,  and  the  SO-percent  explosive  fliler  causes  considerable  damage 
from  blast  effect. 

"^Flight  Manual,  TO.  hlM-34,  p  1-4. 

'*“/*W. 

'*'Penetration  was  achieved  by  either  kinetic  energy  of  the  entire  projectile  (BLU- 
109)  or  the  effects  of  a  shaped-charge  (AQM-OSG). 
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Free-fall  bombs  have  three  sections.  The  bomb  bod'-  is  the  casing 
containing  the  explosive  material.  The  fuze  section  can  be  located  in  the 
nose  and/or  the  rear  of  the  bomb  and  determines  the  timing  of  the 
explosion.  The  tail  section,  or  fins,  determines  how  the  bomb  flies 
through  the  air.  Desired  weapons  effects  are  achieved  by  selecting  a 
particular  combination  of  bomb  body,  ftizing,  and  tail  section. 

Bomb  Couftturationi 

Bomb  bodlea  vary  in  size,  weight,  and  thickness  of  casing.  OP 
bombs  have  a  thinner  case  and  more  explosive  filler  than  penetrating 
bombs,  whereas  cluster  bombs  generally  come  in  dispensers  that  open  to 
release  bomblets  at  predetermined  altitudes.  The  bomb  body  casing 
(except  for  cluster  munitions)  houses  the  explosive  filler.  Upon  detona¬ 
tion,  the  high-explosive  filler  creates  an  explosive  train  to  achieve  the 
desired  weapons  effect;  detonation  is  triggered  by  fuzing. 

A  fkize  initiates  bomb  detonation  at  a  predetermined  time  and  under 
the  desired  circumstances.  Fuzes  are  located  in  the  nose  or  tail  of  the 
munition,  or  both.  They  are  armed  by  one,  or  a  combination,  of  the 
following  methods: 

•  The  arming  vane,  a  small  propeller,  is  rotated  by  airflow  after 
weapon  release.  A  specified  number  of  rotations  arms  the  fuse. 

•  The  arming  pin  is  ejected  or  withdrawn  by  a  spring  action  releas¬ 
ing  the  arming  mechanism  and  allowing  the  fuze  to  arm. 

•  The  inertia  fuze  is  armed  by  abrupt  changes  in  the  velocity  of  the 
bomb  caused  by  the  deployment  of  fins  or  baliutes. 

•  The  eiectriefuze  is  armed  by  a  time-delay  circuit  powered  by  a 
thermal  battery  activated  by  extraction  of  the  arming  lanyard 
upon  bomb  release.'” 


'^FUthl  Manual,  T.O.  l-IM-34.  p  2-4. 
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PMIMII  Proximity  Pum  Itlng  Attaohod  to  a  MK>82  Bomb. 


DifTarent  effecta  are  obtained  by  miuing  difTerent  bombs  to  different 
fUxei.  A  fine  functions  in  one  of  the  following  ways.  An  impact  fuze 
is  designed  to  function  on  or  after  impact.  Detonation  upon  impact  is 
selected  for  taiyets  such  as  supply  dumps  when  the  main  destructive 
energy  desired  is  blast.  For  a  building,  a  delayed  detonation  might  be 
selected  so  the  bomb  can  penetrate  several  floors  before  exploding.  A 
proximity  fuze  contains  a  miniature  doppler  radar  set  that  senses  height 
above  the  ground.  When  the  explosion  occurs  above  the  ground,  most 
of  the  destructive  effect  is  caused  by  tho  bomb  casing  fragments.  Prox* 
imity*fUzed  bombs  are  used  against  targets  such  ns  troops  in  trenches, 
radars,  trucks,  and  other  vehicles.  In  a  timed  fuze,  the  delay  is  normally 
initialed  at  bomb  release  rather  than  on  impact.  The  timing  element  is  a 
mechanical  or  electrical  device.  A  hydrostatic  fuze  is  employed  in  depth 
bombs  used  for  underwater  demolition  work.  The  MK>36/40  Destructor 
is  a  special  fUze  with  a  sensor  that  can  be  mated  to  a  bomb.  It  senses  the 
presence  of  metallic  objects  such  as  trucks  or  ships,  making  it,  in  effect, 
a  mine.  These  weapons  can  be  used  against  either  land  or  water  targets. 


In  Southwest  Asia,  the  MK-36  <500*pound)  detonators  were  used  to 
mine  the  waters  in  the  vicinity  of  Umn  Qasr  naval  facility. 

The  conical  fln  was  the  tail  section  type  most  often  installed  on  OP 
bombs  dropped  in  Southwest  Asia.  The  conical  fln  assembly  helped 
atabilixe  the  bomb  in  flight,  allowing  the  bomb  to  exhibit  the  best  effects 
of  low  drag  and  stabilization  after  release.  A  conical  fln  mated  with  a 
OP  bomb  results  in  a  low<drag  general-purpose  bomb.  INvo  types  of 
high-drag  retarders  were  used  In  Desert  Storm.  The  first  wat  the  ai^ 
inflatable  retarder  tail  assembly  containing  a  ballute  (combination  balloon 
and  parachute)  device  that  deployed  shortly  after  bomb  release.  There 
were  two  types  of  ballutes,  the  BSU-49  mated  to  a  300-pound  MK-82 
bomb,  and  the  BSU-50  mated  to  a  2,000-pound  MK-84  bomb.  The 
second  type  of  retarding  fln  was  the  SniJceye,  which  had  four  metal  vanes 
that  opened  into  the  windstream  to  slow  the  bomb  after  release.  Snakeye 
fins  were  used  by  Navy  aircraft  to  deliver  mines  Into  the  waters  around 
Iraqi  naval  bases.  These  high-drag  retarder  tail  assemblies  were  used  to 
slow  the  bomb  quickly  after  a  high-speed,  low-level  release,  thereby 
reducing  the  chance  of  an  aircraft  being  damaged  by  its  own  bomb 
fragments. 

OtHtmUPurpou  Bombi 

General-purpose  bombs  were  the  type  of  ordnance  most  frequently 
employed  in  the  Gulf  War.  According  to  Iraqi  prisoners  of  war, 
formations  of  B-52s  dropping  general-purpose  bombs  were  one  of  the 
most  feared  aircraft-weapon  combinations  of  the  war.'”  OP  bombs 
served  as  the  basic  building  blocks  for  many  of  the  other  munitions  used 
during  the  Gulf  War.  OP  bombs  dropped  during  the  Gulf  War  were  as 
follows: 


'^^S/RBL  UK)  "The  Gulf  War:  An  Iraqi  Oeneral’i  Penpeciive,"  Memorandum  for 
Record  -  Jolni  Debriefing  Center.  1 1  Mar  1991,  p  7. 
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Bomb 

Itotal  weight 
(lb  Claaa) 

Weight  or 
Exploelvea  (lba)“* 

#  Dropped 

MK-82 

SOO 

192 

77,633 

MK-83 

1,000 

416 

19,018 

MK-84 

2,000 

943 

12,189 

M117 

730 

386 

43,433 

MK>80  StriM!  developed  in  the  19508  in  reiponM  to  the  need  for 
bombs  produoing  lesi  eerodynamio  drag.  MK>80  series  bombs  are  oyiln- 
drlcal  in  shape  and  are  equipped  with  conical  flns  or  retarders  for  external 
high-speed  carriage.  They  are  fitted  for  both  nose  and  tali  fUzes  to  ensure 
reliability  and  produce  effects  of  blast,  cratering,  or  flragmentatlon.  The 
MK-80  series  of  bombs  were  dropped  from  literally  every  fixed-wing 


U.8.  Marinea  assemble  tall  ssotion  to  MK>82  Bombs. 


'^Flight  Manual,  T.O.  hlM^Sd,  pp  M3.  M4,  and  1-21. 

'^’Wcaponi  udiizatlon  flguru  throughout  thii  lectlon  horn  (U)  GWAPS  Slatlsllcal 
Comptndlum,  Tabls  191,  “Deieit  Shield/Storni:  ToUl  USAP.  USN,  and  USMC  Waaponi 
Coil  and  Utlllullon  (PY  90/91$),"  unleu  otherwiae  ipeclflcally  noted. 
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aircraft  that  supported  the  ground  offensive.  The  bombs  were  used  against 
a  wide  variety  of  targets,  including  artillery,  trucks,  bunkers.  Scuds,  sur> 
faoe>to>air  missile  sites,  antiaircraft  artlliery  sites,  early  warning  radars,  and 
supply  points.  All  MK<80  series  bombs  are  similu  in  construction. 

MK*82;  a  ftee*fall,  nonguided  OP  S00*pound  bomb.  The  bomb  is 
usually  equipped  with  the  mechanicai  M904  (nose)  and  M90S  (tall)  fuzes 
or  the  rada^proxlmity  FMU-113  air-burst  ftize.  The  MK-82,  along  with 
the  Ml  17,  were  the  primary  weapons  used  by  B*S2s.  Air  Force  P*16s 
and  Marine  Corps  F/A«18s  and  AV-8Bs  idso  dropped  MK-82s. 

MK«83:  a  ftee-fhll,  nonguided  OP  l,000>pound  bomb.  The  bomb  can 
be  fitted  either  with  mechaniid  nose  and  tail  ftizes  or  with  a  proximity 
During  Desert  Storm,  this  bomb  was  dropped  mainly  by  Marine  aircraft 
condu^ng  close  air  support/battlefield  air  interdiction  (cas/bai)  missions. 

MK-84;  a  free-fall,  nonguided  OP  2,000-pound  bomb.  Normal  fuzes 
are  the  mechanical  M904  (nose)  and  the  M905  (tail).  Most  of  the  over 
12,000  MK-848  expended  during  Desert  Storm  were  dropped  by  Air 
Force  F-lSEs,  F-16s  and  F-111Fs:  less  than  1,000  of  the  total  were 
dropped  by  Marine  Corps  tactical  aircraft. 

M117:  a  free-fall,  unguided,  OP  7S0-pound  bomb.  Its  usual  ftizes 
are  the  mechanical  M904  (nose)  and  M90S  (tail),  or  the  mechanical 
FMU-54  (tail).  The  B-S28  dropped  virtually  all  of  the  Ml  17  bombs. 

BLU-109/B  (1-2000):  an  improved  2,000-pound-clBss  bomb  designed 
as  a  penetrator  without  a  forward  fuze  well.  Its  configuration  is  relatively 
slim,  and  its  skin  is  much  herder  than  that  of  the  standard  MK-84  bomb. 
The  skin  is  a  single-piece,  forged  warhead  casing  of  one-inch,  high-grade 
steel.  The  BLl)-109/B  was  always  mated  with  a  laser  guidance  kit  to 
form  a  Ia8er>guided  bomb  in  Desert  Storm.  Its  usual  tail  fuze  is  a 
mechanical-electrical  FMU-143.  The  tv92S-pound  bomb  has  a  5S0-pound 
tritonal  high-explosive  blast  warhead.'^ 


p  t-20. 
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Clusttr  Bombs 


Cluster  bombs,  like  OP  bombs,  can  feature  mix  and  match  com¬ 
ponents  (submunitioni,  ftizei,  etc.)  to  produce  the  desired  effect. 

CBU-52/58/71:  The  CBU-52,  -58  and  -71  all  use  SUU-30 
dispensers,  a  metal  cylinder  divided  longitudinally.  One-half  contains  a 
strong  back  section  that  provides  for  forced  ejection  and  sway-bracing. 
The  two  halves  look  together.  Four  oast  aluminum  flni  are  attached  at  a 
90-degree  angle  to  the  aft  end  of  the  dispenser  and  are  canted 
1.25  degrees  to  Impart  spin-stabilized  flight.  When  released  from  the 
aircraft,  the  arming  wire/lanyard  initiates  the  ftize  arming  and  delay  cycle. 
At  ftize  ftinotlon,  the  ftize  b^ter  Ignites  and  unlocks  the  forward  end  of 
the  dispenser.  Ram  air  action  on  the  dispenser  forces  the  two  halves 
apart,  instantaneously  dispensing  the  payload  and  allowing  the  bomblets 
to  spin-arm  and  self-dlspense.  A  total  of  17,831  were  expended  during 
the  Gulf  War. 

CBU-52;  loaded  with  220  antimaterial,  antipersonnel  bomblets.*’^ 
The  CBU-52  weighs  785  pounds  and  can  be  used  with  a  variety  of 
proximity  ftizes  or  the  mechanical  MK-339  timed  ftize.  The  submunition 
is  a  3.5-inoh  spherical  bomblet  weighing  2.7  pounds  with  a  0.65-pound 
high-explosive  warhead.'” 

CBU-881  loaded  with  650  bomblets.'”  These  bomblets  contain  5- 
gram  titanium  pellets,  making  them  incendiary  and  useful  against 
flammable  targets. 

CBU-71:  loaded  with  650  bomblets.'”  It  has  two  separate  kill 
mechanisms,  one  fragmentation,  the  other  incendiory.  Both  incorporate  a 
time  delay  fuze,  which  detonates  at  random  times  after  impact. 

CBU-72:  the  550-pound  cluster  bomb  contains  three  submunitions 
known  as  fuel/air  explosive  (PAB).  The  submunitions  weigh  approximately 


'"ibU,  p  1-75. 
'”/frW.  p  1.82. 
'"/frW.  p  1-73. 


72 


100  pounds  and  contain  75  pounds  of  ethylene  oxide  with  air-burst  fuzing 
set  for  30  feet.'^'  An  aerosol  cloud  approximately  60  feet  in  diameter  and 
8  feet  thick  is  created  and  later  ignit^.  The  main  destmctive  force  of 
PAB  was  very  high  overpressure,  usefui  against  soft  targets.  The  Marine 
Corps  dfop^  all  254  CBU-72s,  primarily  from  A-6Bs,  against  mine 
fields  and  personnel  in  trenches.  Some  secondary  explosions  were  noted 
when  it  was  used  as  a  mine  clearer;  however,  fab  was  primarily  useful 
as  a  psychological  weapon.'” 

CBU>78  Gatar:  a  trl-Service  weapon  featuring  anti-vehicle  and 
anfipersonnel  land  mines  used  acyacent  to  enemy  forces  to  disrupt  or  deny 
use  of  selected  areas.  The  SOO'pound  CBU-78  contains  45  antitank  and  15 
antipersonnel  mines.  These  mines  can  be  detonated  by  target  sensors  (mag¬ 
netic  field  for  antitank  and  trip  line  for  antipersonnel)  or  by  a  disturbance- 
antidisturbance  device.  They  idso  have  a  backup  self-destruct  time  set  before 
aircraft  launch.  The  Navy  and  the  Marine  Corps  dropped  209  CBU-78s.'” 

CBlI-87  Combined  Effects  Munition  (CEM):  a  SUU-65  tactical 
munitions  dispenser  (TMD)  with  an  optional  FZU-39  proximity  sensor  and 
202  bomblets.'^  The  bomblet  case  Is  made  of  scored  steel  designed  to 
break  into  approximately  300  preformed  30-grain  fragments  for  defeating 
light  armor  and  personnel.'”  The  U.S.  Air  Force  dropped  10,035 
CBU-87S.'” 

CBU-89  Gator  Mine:  a  SUU-64  tactical  munitions  dispenser  with  72 
antitank  mines,  22  antipersonnel  mines,  and  an  optional  FZU-39  proximity 
sensor.'”  Mine  arming  begins  when  the  dispenser  opens.  Mine  detonation 


'”(S)  IDA  Document  1080,  Dtseri  Slom;  Fixed  Wing  bavcas  Opetuiions  and 
Lissom  Learned,  Jsn  1992,  p  A-3. 

'”hqmc  Brief  to  sbcdef,  usmc  Aircraft  and  Munitions;  Performance  in  Desert 
Storm,  updated  9  Oct  91. 

'”(U)  OWAPS  Sialisiicai  Compendium.  Tables  189  and  190,  "Desert  Shield/Storm; 
USN,  and  USMC  Weapons  Cost  and  Utilization  (FY  91$).” 

'^Flight  Manuai,  TO.  l-lM-34,  p  1-85. 

'”/W,  p  1-86. 

'”(U}  OWAPS  Sialisiicai  Compendium,  Table  188,  "Deien  Shleld/Storm:  usap 
Weapons  Cost  and  Utilization  (FY  90$).” 

'”Flighl  Manuai,  T.O.  l-iM  34,  p  1-86.1. 
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is  initiated  by  taiget  detection,  mine  disturbance,  low  battery  voltage,  and 
a  self-destruct  time-out.  The  antitank  mine  is  a  magnetic  sensing  subinuni- 
tion  effective  against  tanks  and  armored  vehicles.  The  antipersonnel  mine 
has  a  fragmenting  case  warhead  triggered  by  trip  wires.  The  U.S.  Air 
Force  employed  1,105  CBU-89i  during  the  Gulf  War.'” 

MK>20  Rockcye:  a  free-fall,  unguided  cluster  weapon  designed  to 
kill  tanks  and  armored  vehicles.  The  system  consists  of  a  clamshell 
dispenser,  a  mechanical  MK-339  timed  fuze,  and  247  dual-purpose  ar^ 
mo^piercing  shaped-charge  bombleta.'”  The  bomblet  weighs  1.32 
pounds  and  has  a  0.4-pound  shaped-charge  warhead  of  high  explosives, 
which  produces  up  to  230,000  psi  at  the  point  of  impact,  allowing  pene¬ 
tration  of  approximately  7.5  inches  of  armor.'^  Rockeye  is  most  effi¬ 
ciently  used  against  area  targets  requiring  penetration  to  kill.  Marines 
used  the  weapon  extensively,  dropping  15,828  of  the  27,987  total  Rock- 
eyes  against  armor,  artillery,  and  antipersonnel  targets.  The  remainder 
were  dropped  by  Air  Force  (5,345)  and  Navy  (6,814)  aircraft.'*' 

CBU49  APAM:  an  antipersonnel,  antimaterial  weapon  developed  in  the 
19708  as  a  successor  to  Rockeye.  It  uses  the  same  Rockeye  dispenser, 
but  has  717  smaller  blu-77  bomblets  flUed  into  the  case.  In  addition  to 
its  armo^pie^cing  effect,  it  also  has  antipersonnel  fragmentation  and 
incendiary  features.  One  hundred  and  eight-six  were  delivered  during  the 
war. 


Laur^OuliM  Bombi 

With  the  assisUutce  of  build-up  guidance  kits,  general  OP  bombs  are 
turned  into  laser-guided  bombs  (LOBi).  The  kits  consist  of  a  compute^ 
control  group  (ccxi),  guidance  canards  attached  to  the  front  of  the  warhead 
to  provide  steering  commands,  and  a  wing  assembly  attached  to  the  aft  end 
to  provide  lift.  LOBi  are  maneuverable,  free-fall  weapons  requiring  no 
electronic  interconnect  to  the  aircraft.  They  have  an  internal  semiactive 


'”(1))  GWAPS  SuuUtical  CompiHdium,  Table  188,  "DeKit  Shield/Storm:  USAP 
Weapons  Cost  and  UUIlsation  (PY  90$).” 

'^Flight  Manual,  T.O.  I-IM-34,  p  1-88. 

p  1-90. 

'*'(U)  QWAPS  Suuitiical  Comptndim,  Tables  188,  189,  190,  and  191  "Desert 
Shield/Slorm;  USAP,  USN,  USMC,  and  Total  Weapons  Cost  and  Utilization  (PY  90/91$}.” 
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guidance  system  that  detects  laser  eneigy  and  guides  the  weapon  to  a  target 
illuminated  by  an  external  laser  source.  The  designator  can  be  located  in 
the  delivery  aircraft,  another  aircraft,  or  a  ground  source. 

All  LOB  weapons  have  aCCXl,  a  warhead  (bomb  body  with  fuze),  and 
an  airfoil  group.  The  computer  section  transmits  directional  command 
signals  to  the  appropriate  pair(8)  of  canards.  The  guidance  canards  are 
attached  to  each  qu^rant  of  the  control  unit  to  change  the  flightpath  of 
the  weapon.  The  canard  deflections  are  idways  fiill  scale  (referred  to  as 
“bang,  bang”  guidance).'^ 

The  lOB  flightpath  is  divided  into  three  phases:  ballistic,  transition, 
and  terminal  guidance.  During  the  ballistic  phase,  the  weapon  continues 
on  the  unguided  trajectory  established  by  the  flightpath  of  the  delivery 
aircraft  at  the  moment  of  release.  In  the  ballistic  phase,  the  delivery 
attitude  takes  on  additional  importance,  since  maneuverability  of  the  lgb 
is  related  to  the  weapon  velocity  during  terminal  guidance.  Therefore, 
airspeed  lost  during  the  ballistic  phase  equates  to  a  proportional  loss  of 
maneuverability.  The  transition  phase  begins  at  acquisition.  During  the 
transition  phase,  the  weapon  attempts  to  align  its  velocity  vector  with  the 
line*of>sight  vector  to  the  taiget.  During  terminal  guidance,  the  LOB 
attempts  to  keep  its  velocity  vector  aligned  with  the  instantaneous  line-of> 
tight.  At  the  instant  alignment  occurs,  the  reflected  laser  energy  centers 
on  the  detector  and  commands  the  canards  to  a  trail  position,  which 
causes  the  weapon  to  fly  ballistically  with  gravity  biasing  towards  the 
target. 

GBU'IO:  an  MK-84  2,000-pound  bomb  with  an  added  iaser 
guidance  package.'"  The  OBU-IOI  mates  a  BLU'109B  weapon  with  a 
Pavflway  II  laser  guidance  kit.  This  improved  2,(X)0'pound  bomb  is  used 
against  targets  requiring  deeper  penetration.  In  Operation  Desert  Storm, 
OBU-KVIOIs  were  used  extensively  by  P-lSBs  and  F-lllFs  mainly 
against  bridges.  Scuds,  C^I  (command,  control,  communications, 
intelligence)  nodes,  and  bunkers.  Of  the  2,637  expended,'"  over  one- 


'*^Flighl  Mauial.  T.O.  I-lM-34,  p  1-29. 

'"/aw.  p  1-25. 

'"(U)  awAPS  Siatbtkal  Compendium,  Table  191,  “Deiett  Shleid/Desert  Storm: 
foud  USAF,  USN,  and  usmc  Weaponi  Con  and  lltIlizatJon  (PY  90/91$).” 
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third  were  dropped  by  F-1 1  IPs.  and  the  rest  by  F-1 17s,  F>15Es,  and  Navy 
and  Marine  Corps  aircraft. 

GBU*12;  a  MK-82  SOO-pound  bomb  with  an  added  laser  guidance 
package.  The  QBU*12  was  dropped  by  F'lIlPs,  F>lSHs,  and  A>6s, 
mostly  against  fixed  armor.  It  was  the  P>1I1F  tank*busting  weapon  of 
choice.  Of  the  4,493  OBU-12s  employed,*^  over  half  were  dropped  by 
theF-IllF. 

There  are  two  generations  of  OBU-10/12  LOBs:  Paveway  I  with 
fixed  wings  and  Paveway  II  with  folding  wings.  Paveway  II  models  have 
the  following  improvements;  detector  optics  and  housing  made  of  injec¬ 
tion-molded  plastic  to  reduce  weight  and  cost;  increased  detector  sensitiv¬ 
ity;  reduced  thermal  battery  delay  after  release;  Increased  maximum 
canard  defiection;  laser  coding;  folding  wings  for  carriage,  and  increased 
detector  field  of  view.  (Paveway  IPs  instantaneous  field  of  view  is  thirty 
percent  greater  than  that  of  the  Paveway  I’s  field  of  view).'^ 

GBU-16:  a  MK-83  1.000-pound  bomb  modified  with  a  common 
Paveway  II  laser  guidance  kit.  Virtually  alt  219  OBU-I6s  were  dropped 
by  Navy  A-6Es,  which  had  the  capability  to  lase  the  target  themselves 
(self-designation).'^'' 

GBU-24:  either  a  MK-84  or  BLU-109  bomb  modified  with  a  Pave¬ 
way  III  low-level  laser-guided  bomb  kit  to  add  the  proportional  guidance 
in  place  of  the  bang-bang  type  used  in  the  Paveway  II.  Performance 
envelopes  for  all  m<xle8  of  delivery  are  improved  because  the  larger 
wings  of  the  OBU-24  increases  maneuverability.  Paveway  III  also  has 
increased  seeker  sensitivity  and  a  larger  field  of  regard.  All  of  the  1, 1 81 
GBU-24S  were  released  by  F-1 1  IFs.'^ 

GBU-27:  a  BLU-109  bomb  with  a  low-level  laser-guidance  kit.  It 
has  a  modified  GBU-24  seeker  head  and  a  smaller  GBU-IO  tail  assembly 


'^\S/NF/WN/NC)  Ibid. 

'^Flight  Manual,  T.O.  I-IM-Sd,  p  1-27. 

'^'(LI)owaps  Stattsilcal  Compendium,  Table  191.  "Desert  Shield/Desert  Storm: 
ToUki  USAF,  USN,  and  USMC  Weaponi  CoK  and  Utilization  (FY  90/91$)." 

'^(U)  OWAPS  Statistical  Compendium,  Table  188.  "Devert  Shiuld/Storm;  USAF 
Weapons  Cost  and  Utilization  (FY  90$}." 
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necessary  for  internal  carriage.  All  739  GBU-27s  expended  were  dropped 
by  F-117s.'^’ 


Cntit$  Mluikt 

BGM*109  Ibmahawk:  a  cruise  missile  carried  by  surface  ships  and 
submarines.  It  has  a  range  of  approximately  700  nautical  miles,  a  weight 
of  3,200  pounds,  an  attached  solid-propellant  booster,  an  ai^b^Bathing 


BOM*1 09  Tomahawk 
land-attaek  mlaalle 
(TUM)  takea  to  the  air 
aflar  baing  launohad 
from  tho  battlaahlp 
U.9.8.  Wlaeonaln. 


turbofan  engine,  and  a  guidance  system  that  navigates  by  comparing 
stored  digital  ground  images  with  actual  ground  points  along  its  flight 
path.  The  solid>propellant  rocket  booster  propels  the  missile  until  the 
small  turbofan  engine  takes  over  for  the  cruise  portion  of  the  flight. 
Initial  guidance  is  provided  by  a  terrain-contour-matching  system.  The 
system  compares  a  stored  map  reference  with  the  actual  terrain  to  dete^ 
mine  the  missile's  position  and  then  inputs  course  corrections.  Final 
guidance  is  accomplished  by  digitized  scene  matching  area  correlation 
(DSMAC).  This  system  compares  views  of  the  ground  below  the  missile 
with  digitized  pictures  in  memory  and  directs  appropriate  course  correc¬ 
tions.  Tomahawk  is  highly  survivable  because  of  its  small  radar  cross- 
section  and  its  ability  to  fly  at  extremely  low  altitudes,  making  radar 
detection  difficult.  Infrared  detection  is  also  difficult  because  of  the  low 


'**(U)  Ibid. 
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level  of  heat  emitted  from  its  tutbofan  engine.  Two  types  of  Tomahawks 
were  used  in  Desert  Storm:  the  C  model,  which  has  a  unitary  1,000- 
pound  high-explosive  blast  and  fragmentation  warhead,  and  the  D  model, 
which  has  a  cluster  warhead  containing  166  bomblets  for  attacking  multi¬ 
ple  targets.'^  The  Navy  tired  29S  Tomahawks  during  Desert  Storm.'” 

Conventional  Air-Launched  Cruise  Missile  (calcm):  a  conven¬ 
tional  derivative  of  the  ai^IaunchMi  cruise  missile  (originally  designed  to 
carry  a  nuclear  warhead),  which  was  developed  to  give  the  B-S2  standoff 
c^Mtbility.  The  small,  winged  calcm  is  powered  by  a  turbofan  jet  engine 
and  has  a  conventional  warhead  [DELETED].*’^  [DELETED],  It  flies 
to  targets  using  an  Inertial  navigation  system  aided  by  a  Global 
Positioning  System  (ops)  receiver,  and  is  programmed  to  fly  at  constant 
pressure  altitude  or  constant  ACL. 

In  the  early  stages  of  Desert  Storm,  seven  B-S2s  flew  round  robin 
missions  from  Barksdale  APB  in  Louisiana,  to  the  area  of  responsibility 
(AOR).  These  missions  were  time  phased  into  the  Strategic  Air  Campaign 
and  lasted  more  than  3S  hours.  Two  launch  areas  were  established  in 
northwest  Saudi  Arabia  beyond  the  range  of  Iraq’s  early  warning  and 
ground  control  intercept  radars.  From  these  areas,  the  B-S2s  flred  3S 
CALCMi.'*’ 

Airentft  Air^tO'-Ground  AfUsiUs 

AGM-62B  Walleye:  a  guided  bomb  for  daytime,  clea^weather  use 
only.  Walleye  is  used  against  large  targets.  U  is  an  electro-optical 
(2,(XX)-pound  class)  weapon  that  uses  proportional  navigation  to  glide  to 
the  target.  A  two-way  radio  frequency  datalink  allows  the  pilot  (in  the 
release  aircraft  or  another  aircraft)  to  control  the  weapon  by  use  of  a 
small  joystick.  Wider  flns  can  be  attached  to  increase  range  for  greater 


'^Suutley  W.  Ksndebo,  "U.S.  Ptnsi  Over  iwenty-hve  peiv'n't  of  in  Conventional 
Lend  Auack  Tomahewki  In  Pint  Week  of  War."  Avlaiion  Wtek  and  Spact  Ttchnotogy, 
28  Jan  91,  p  29. 

'*'(0)  OWAPS  Staliitical  Comptndium,  Table  189,  "Dewrt  Shleld/Stomv.  USN 
Weapon!  Coat  and  Uilllzatlon  (PY  91$)." 

'”($)  Mi^  Kami,  "Background  Paper  on  Conventional  ALCM  In  Deieit  Storm  ”  Hq 
SAODOOQ,  13  Peb  92,  p  1. 

'"(S)  Ibid,  p  2. 


78 


standoff  distance.  The  weapon  has  a  2,0IS-pound  warhead  with  a  linear¬ 
ly  shaped  charge.'^  Only  133  Walleyes  were  expended  in  Desert  Storm, 
virtually  all  of  them  by  the  U.S.  Navy.'” 

AGM-65  Maverick  (USAF):  a  500-pound,  rocket-propelled  al^to- 
ground  missile.  Various  modes  of  guidance  can  be  used  in  the  Maverick 
series.  The  Air  Force  has  procured  four  models:  the  electro-optical 
AOM-65  models  A  and  B  and  the  infrared  AOM-6S  models  D  and  O. 
The  AOM-65 A/B/D  models  have  a  125-pound,  shaped-charge  warhead 
for  use  against  armored  vehicles,  bunkers,  boats,  radar  vans,  and  small 
hard  targets.'”  The  AOM-650  uses  a  laiger  kinetic-energy  penetrator 
and  a  300-pound  blast  and  fragmentation  warhead.  The  AOM-650  is 
effective  against  unusually  shaped  targets  such  as  hangars,  bridges,  and 
ships  and  against  small  point  tai^gets  such  as  tanks  and  bunkers.  An 
additional  force  correlate  mode  allows  this  missile  to  strike  a  specific 
almpoint  that  differs  from  the  centroid  of  the  target.  (For  example,  a 
specific  aimpoint  would  be  a  certain  building  in  an  industrial  complex). 
A  dual  field  of  view  capability  was  added  to  the  infrared  versions  to 
provide  wide  fields  of  view  for  target  acquisition  and  narrow  fields  of 
view  for  improved  Utfget  identification  and  increased  launch  range.  The 
infrared  seeker  expanded  the  missile  launch  environment  to  include  night 
and  degraded  visual  conditions.  Ikrgets  must  be  acquired  by  all 
Maverick  missiles  before  launch.  All  missiles  are  guided  autonomously, 
providing  a  launch  and  leave  capability.  Infrared  missiles  can  also 
slaved  to  on-board  aircraft  sensors.  Up  to  three  AQM-6SA/B/Ds  are 
carried  on  LAU-88  launchers,  whereas  only  one  AOM-6SO  can  be  carried 
on  a  single-rail  LAU-117  launcher.  A  total  of  5,255  AGM-65  B/D/0 
Mavericks  were  fired  in  Desert  Storm;  of  those,  the  A-1  >$  fired  over 
4,000.'”  Mavericks  were  the  primary  “tank-plinking”  weapons  used  by 
aircraA  without  a  self-designation  precision-guided  munitions  capability. 

AGM-65E  Maverick;  a  semiactive,  laser-guided,  solid-rocket- 
propelled  air-to-ground  standoff  weapon.  This  missile  is  similar  to  the 


'”l990  Weepom  Pile,  mso/xr,  p  3-A-2. 

'”(U)  OWAPS  Slalliiicui  ComptntUum,  Tables  189  and  190,  "Desert  Shleld/Slonn: 
USN  and  USMC  Weapons  Cost  and  Utilization  (PY  91$}.’’ 

'^Flighl  Manual,  T.O.  l-IM-34,  p  1-46. 

'”(S/NP/WN/NC)  Tactical  Analytli  BulUiin,  Vol  91-2,  Jul  91,  p  6-19. 
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Mavericks  described  above  but  has  a  heavy  warhead  and  laser  seeker.  It 
is  a  day  and  night  weapon  primarily  for  close  air  support  and  homes  on 
reflected  laser  energy.  The  AGM-6SE  is  a  modified  AGM-6SD,  with  a 
300-pound  penetrating  blast  and  fragmentation  warhead  and  a  cockpit- 
selectable  fuze.  Only  36  “E"  model  Mavericks  were  used  in  Desert 
Storm,  all  by  the  Marine  Coips.'" 

AGM-84E  SLAM  (Standoff  Land-Attack  MiasUe):  a  multimission 
Harpoon  derivative  designed  for  strikes  against  ships  in  harbors  and  high- 
value  fixed  targets.  The  weapon  combines  the  airframe,  turbojet  powe^ 
plant,  and  warhead  of  the  Harpoon  missile  with  the  imaging  infrared 
terminal  guidance  unit  of  the  AQM-6SD  Maverick  missile,  the  datalink 
capability  of  the  AGM-62  Walleye  glide  bomb,  and  a  OPS  receiver.  After 
launch,  midcourse  guidance  is  aided  by  ops.  Seeker  video  is  transmitted 
to  the  system  operator,  who  recognizes,  acquires,  and  selects  the  specific 
aimpoint  on  the  target.  The  blast  and  fragmentation  penetrating  warhead 
has  cither  a  proximity  or  an  impact-delay  fuze  and  contains  488  pounds 
of  high  explosives.'”  The  Navy  dropped  all  7  of  the  AOM-84Es 
expended  during  Desert  Storm.'” 

AGM-123A  Skipper:  a  day  and  night,  medium-range,  standoff  glide 
weapon  that  is  directed  to  the  target  by  reflected  laser  energy.  The 
AOM-123A  was  built  around  an  AQM-4S  Shrike  solid-propellant  rocket 
motor,  a  Paveway  II  seeker  and  airfoil  group,  and  a  MK-83  bomb  body. 
The  rocket  motor  doubles  the  range  of  current  Paveway  II  series  muni¬ 
tions.  The  Navy  and  the  Marine  Corps  used  a  total  of  twelve  during 
Desert  Storm.'*' 

H0Ueopttr  Air-to-Ground  Mlssil0s 

BGM-71  TOW  (lUbe-Launched,  Optically-IVacked,  Wire-Guided): 
an  antitank  guided  weapon.  In  1974,  the  DOD  directed  the  Marine  Corps  to 


'”(U)  OWAPS  Statiiikal  CompendUm,  Table  190,  "Deiert  Shield/Storm;  USMC 
Weapons  Cost  and  Utilization  (FY  91$)." 

'^Christopher  Cant.  World  Eitcyclopedia  of  Modem  Air  Weapons,  1988,  p  287. 

'”(U)  OWAPS  Slafistlcal  Compendium,  Table  189,  "Desert  Shleld/Storm:  USN 
Weapons  Cost  and  Utilization  (FY  9IS).” 

'*'(U)  OWAPS  Slalisllcal  Compendium,  Tables  189  and  190,  "Desert  Shleld/Storm: 
USN  and  usr^c  Weapons  Cost  and  UtilizaUon  (FY  91$}." 
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procure  TOWS  for  helicopters.  The  shaped-charge  warhead,  used  for  armor 
penetration,  contains  10  pounds  of  high  explosives.  Marine  Corps’  Cobras 
and  Army  helicopters  operating  from  Navy  ships  fired  293  BQM*71  TOWi 
during  DMeit  Storm;  this  figure  does  not  include  Marine  Corps  ground- 
launched  TOWi  or  TOWi  expended  from  U.S.  Army  stores.'^ 

AGM'114  Hellflre  (Heliborne-Launched  Fire  and  Forget);  an 
antiarmor,  aiMo-surface  weapon.  The  Hellfire’s  semiactive  seeker  re¬ 
ceives  and  homes  in  on  reflected  coded  laser  energy  illuminated  by  a 
laser  designator  remote  from  the  missile.  Hellflre  is  not  limited  to  direct 
line-of-sight  attack,  allowing  launch  without  seeker  lock-on,  and  thereby 
reducing  exposure  time  and  increasing  survivability  of  the  launch  plat¬ 
form.  The  shaped-charge  warhead  contained  20  pounds  of  high  explo¬ 
sives.'*’  U.S.  Army  aircraft  fired  all  but  189  of  the  over  3,000  Hellflres 
expended  during  combat.'**  Hellflre  was  the  Army’s  biggest  killer  of 
armored  vehicles  during  Desert  Storm. 

Roekttt  and  Oum 

Guns  and  unguided  fin-stabilized  rockets  were  used  extensively  for 
a  wide  variety  of  missions.  They  were  primarily  employed  by  Air  Force 
and  Marine  Corps  CAS  aircraft  and  Army  and  Marine  Corps  helicopters 
during  Desert  Storm. 

Rockets:  a  variety  of  rockets  were  used  to  both  mark  and  destroy 
targets.  Virtually  all  of  the  approximately  3,000  2.75-inch  rockets 
expended  by  the  Air  Force  were  fired  by  OA-10  aircraft  to  mark  targets. 
The  Marine  F/A-18D  forward  air  controllers  (Fast  pacs)  used  2.7S-inch 
white  phosphorous  rockets  to  mark  targets.  In  addition,  Marine  AH-1 
Cobras  expended  almost  4,000  rockets:  over  half  to  mark  targets  and  the 
remainder  against  vehicles  and  personnel.'** 


'•*(0)  Ibid. 

'*’Oant.  p  249. 

'**(U)  GWAPS  Sltuittical  Compandim,  Tablet  189  and  190,  "Deiert  Shleld/Slorm; 
USN  and  USMC  Weapons  Coil  and  Utilization  (PY  91$).”  U.S.  Army  Aviation  Center, 
Coordination  Drrit,  Operation  Oewrt  Shleld/Deteit  Storm  AAer  Action  Report, 
22  Nov  91. 

'**HQMC  Brief  to  SBCDBP,  APP-A/I  IA0.7/JQ/9I. 
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Guni;  used  to  mark  and  destroy  a  variety  of  taj:gets,  including 
armored  vehicles  and  trucks.  The  biggest  gun  user  was  the  Air  Force 
A- 10  aircraft.  Its  OAU-8  Avenger,  a  30-mm  7-barreI,  Qatling-type 
cannon,  featured  selectable  rates  of  fire  of  2,100  or  4,200  rounds  per 
minute  and  a  magazine  holding  1,350  rounds.  At  a  slant  range  of  4,000 
feet,  the  OAU>8/A  round  has  14  times  the  kinetic  energy  of  a  20-mm 
projectile  fired  flrom  a  M61  Vulcan  cannon.'^^  A>10s  fired  almost  a 
million  rounds  of  ammunition  against  all  types  of  targets,  especially 
armor  and  trucks;  OA-lOs  fired  an  additional  16,000  plus  rounds  of  30- 
mm  high  explosive  incendiary  rounds  to  mark  targets.'*^ 

AC- 130  aircraft  used  their  two  20-mm,  single  40-mm,  and  single  105- 
mm  guns  to  attack  a  variety  of  taigets  in  and  around  the  KTO.  Marine 
AV-8  Harriers  also  used  guns  to  conduct  strafing  missions  and  to  hit 
enemy  positions  at  the  Battle  of  KhaQi.  AH-1  Cobras  were  equipped 
with  a  20-mm  gun,  and  the  AH-64  Apaches  were  equipped  with  a  30-mm 
gun.  Armed  helicopters  used  guns  as  close-in  fire-support  weapons. 

Coo/Mon  Munitioni  (UnUtd  Kingdom) 

JP233:  a  heavy-weight  airfield  attack  and  area-denial  submunition 
dispenser  with  30  concrete-penetrating  and  215  area-denial  bombiets.”* 
The  concrete-penetrating  bomblets  ore  parachute-retarded  and  fall  to  the 
ground  in  a  nearly  vertical  trajectory.  A  contact  fuze  detonates  on  impact 
to  open  a  hole  through  which  a  second  choige  is  fired  to  penetrate  and 
detonate,  thus  creating  a  large  crater.  The  area-denial  minelets  are  fitted 
with  disturbance  ftizes  and  variable  self-destruct  fuzes  to  slow  enemy  repair 
teams.  Ibrnados  used  106  JP2338  for  runway  denial."* 

BL-7S5:  a  medium-weight  cluster  bomb  with  147  antitank  frag¬ 
mentation  bomblets.'”  The  dispenser  is  armed  when  released  and  opens 
after  a  preselected  time  delay.  The  ejected  bomblets,  which  detonate  on 
impact,  have  shaped-charge  warheads  able  to  penetrate  at  least  9.84 


'**Osnt,  p  44. 

'*^(8)  IDA  .Document  1080,  p  27. 

'“Gant,  pi  IS, 

'“(8)  Operational  Reienrch  Branch  Headquerteri  Strike  Command,  p  8. 
'”Gant,p  III. 
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inches  of  armor;  they  also  scatter  a  cloud  of  at  least  2,000  lethal  frag- 
ments.''^'  The  submunitions  are  retarded  to  increase  their  angle  of  attack 
at  impact  and  thus  their  armor  penetrating  capability.  Jaguar  aircraft  used 
8  BL-7SSs  in  strikes  against  Iraqi  ground  targets.'” 

UK-1000:  a  1,000-pound  bomb  that  can  be  carried  by  the  B-52, 
Tornado,  Buccaneer,  or  Jaguar  aircraft.  It  is  configured  as  either  a  free- 
fall  weapon  or  u  a  lase^guided  bomb.  There  were  4,372  UK-1 000s 
delivered  in  the  free-fall  mode  and  1,079  as  lgbi.'” 

CRV-7:  a  weapon  consisting  of  a  pod  containing  19  rockets.  The 
rockets  have  a  veiy  flat  tralectoiy  and  were  designed  to  be  used  against 
naval  targets.  Carried  only  by  the  Jaguar,  32  CRV-7s  (608  rockets)  were 
used  in  the  war,  primarily  against  surface  targets  of  the  Iraqi  Navy.'^^ 

Spickl  Purpou  OM-cf-a^Kind  MunUlom 

GBU-15:  an  unpowered,  standoff  electro-optically  or  infrared-guided 
glide  bomb.  The  QBU-15  provides  the  capability  for  accurate  (automatic 
or  manual)  guided  delivery  of  a  MK-84  bomb  at  increased  ranges.  The 
weapon  is  built  from  modular  elements  consisting  of  various 
interchangeable  guidance,  fuzing,  and  control  systems  designed  to  meet 
specific  mission  requirements.  The  QBU-15*8  effective  standoff  range  is 
greater  than  that  of  lase^gulded  munitions,  since  the  OBU-1S  does  not 
need  to  have  acquired  the  taiget  before  it  is  released.  The  weapon  is 
remotely  controlled  by  a  datalink  system,  and  the  weapon  systems  opera¬ 
tor  locates  the  target  area  and  the  specific  aimpoint  by  observing  the 
video  transmitted  from  the  weapon.  TIte  weapon’s  midcourse  flight  path 
can  be  <u(justed  either  automatically  or  manually.  Weapon  video  is  either 
electro-optical  (TV  camera)  or  Infrared,  and  generated  in  the  nose  of  the 
weapon.  During  Desert  Storm,  all  71  OBU-15  modular  glide  bombs  used 


"'m  p  1 14. 

'”(8)  Operational  Reoearch  Branch  Headquarter!  Strike  Command,  p  1 1. 

'”(8)  Ihtd,  pp  10,  12.  See  alio  (S/NP/WN/RD)  History  of  the  Strategic  Air 
Comnund,  p  231. 

'^\S)  Operational  Reieorch  Branch  Headquarter!  Strike  Command,  p  M. 


83 


were  dropped  from  F>111F  aircraft.*”  Most  notably,  OBU-lSs  were  the 
munitions  used  for  destroying  the  oil  manifolds  on  the  storage  tanks  to 
stop  oil  from  spilling  into  the  Gulf.'” 

BLU-82:  a  IS.OOO'pound  OP  bomb  originally  designed  to  clear 
helicopter  landing  xones  in  Vietnam.  The  warhead  contains  12,600  pounds 
of  OSX  slurry  and  Is  detonated  Just  above  ground  level  by  a  38>inch  ftize 
extender.  The  weapon  produces  an  overpressure  of  1 ,000  pounds  per  square 
inch.'”  Eleven  BLU>82s  were  dropped  during  Desert  Storm,  all  from 
Special  Operations  C-lSOs.  The  initial  drops  were  intended  to  test  the 
ability  of  the  bomb  to  clear  mines;  no  reliable  bomb  damage  assessment 
exist  on  mine-clearing  effectiveness.  Later,  bombs  were  dropped  as  much 
for  their  psychological  effect  as  for  their  destructive  power. 

GBU-28:  a  special  weapon  developed  for  penetrating  hardened  Iraqi 
command  centers  located  deep  underground.  The  bombs  are  modified 
Army  artillery  tubes,  weigh  4,637  pounds,  and  contain  630  pounds  of 
high  explosives.  They  are  fitted  with  OBU-27  LOB  kits,  14.S  inches  in 
diameter  and  almost  19  feet  long.'”  Only  two  of  these  weapons  were 
dropped  in  Desert  Storm,  both  by  F-11  IFs.  One  weapon  hit  its  precise 
aimpoint,  and  the  onboard  aircraft  video  recorder  displayed  an  outpouring 
of  smoke  from  an  entrance  way  approximately  6  seconds  after  impact. 

MK-77:  a  napalm  canister  munition.  The  Marine  Corps  dropped  all 
of  the  approximately  500  MK-778  used  in  the  Oulf  War.'™  They  were 
delivered  primarily  by  the  AV-8  Harriers  from  relatively  low  altitudes. 
MK-77s  were  used  to  ignite  the  Iraqis  oil-filled  Are  trenches,  which  were 
part  of  barriers  constructed  in  southern  Kuwoit. 


'”(U)  QWAPS  SialMca/  Compgndium,  Table  188,  “Desen  Snield/Siorm:  usap 
Weapons  Cost  and  Utilization  (FY  90$)." 

'”(S)  IDA  Document  1080,  p  3S. 

'”Oant.  p  138 

'™GBU-28/B  HTPM  Description  Brienng  Slide,  57  FWW/DT  PRO- 1 1 1. 

'™HQMC,  ASL-30,  Point  Paper,  Deien  Shleld/.Storm  Expenditures,  16  Jul  92. 
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Air-To-Ground  I&sues 


fbcKco/  Bombing  Afieuracf  luueM 

Although  laier-guided  munitions  constituted  only  6.7  percent  of 
bombs  dropped  from  tactical  aircraft  during  Desert  Storm,'"*  accurate 
bombing  played  a  pivotal  role  in  the  exercise  of  air  power  by  Coalition 
and  paiticulariy  U.S.  air  forces.  The  telatively  low  percentage  of  preci¬ 
sion-guided  bombs  reflects  in  part  the  fact  that  many  of  the  unguided 
bombs  were  dropped  from  “smart**  platforms  (e.g.,  aircraft)  that  were,  at 
least  in  principle,  capable  of  achieving  near  precision-guided  munitions 
accuracy  with  “dumb**  bombs.  Both  capabilities  reflect  important  advanc¬ 
es  in  botft  platform  and  munitions  technology,  which  began  in  earnest  in 
the  flnal  stages  of  the  Vietnam  War.  While  those  technological  advances 
yielded  unprecedented  tactical  capabilities,  they  also  brought  tactical  and 
technical  problems  with  them.  The  tactical  capabilities  are  addressed 
elsewhere  in  this  report.  Here,  we  are  concerned  primarily  with  the 
factors  that  limited  tactically  obtainable  accuracy. 

One  such  factor  steins  from  the  fact  that  technological  complexity  has 
limited  interchangeability.  Although  most  aircraft  can  release  virtually 
all  munitions,  only  certain  aircraft  can  both  release  and  provide  terminal 
guidance.  Almost  all  aircraft  participating  in  the  Gulf  War  could  drop 
LXJBi.  but  only  F-lHs,  F-lllFs,  A-6s,  and  a  small  number  of  F-15Es 
could  laser-designate  their  own  targets.  In  addition,  some  munitions  were 
developed  for  particular  aircraft.  For  example,  only  the  F-llIF  was 
equippnl  with  ^e  radio  frequency  datalink  needed  to  control  the  GBU- 
16,  a  standoff  electro-optical  or  infraied-guided  2,000-pound  bomb;  and 
only  a  limited  number  of  B-S2s  could  carry  calcms  along  with  the 
rocket-propelled  Have  Nap.  These  limitations  tied  certain  aircraft  to 
specific  roles,  which  made  planning  24-hour  operations  difTicult. 


"^(S)  A  toul  of  219,498  bombi  were  dropped  by  usaf,  usn,  and  USMC  aircraft,  of 
which  9,494  were  laaer-guided,  counting  the  AGM-123  Skipper,  AGM'62  Walleye,  and 
AOM-84  SLAM  u  guided  bombi  rather  than  miuUei.  The  6.7  percent  figure  ii  obuiined 
by  excluding  the  77,299  bombi  dropped  by  B-S2i.  Numben  derived  from  (U)  owaps 
Suuisiicat  Comptiuiiim,  Table  191,  “Deieit  Shield/Storm;  Total  usap,  USN  and  usMC 
Weapons  Cost  and  Utilixaiion  (PY  90/91$),”  and  (S)  Masoui,  p  S3. 
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Smorf  Platfom/Dumb  Bomb  Vice  Dumb  Platform/Smart  Bomb 

The  appearance  of  digital  electronic  navigation,  weapons  guidance 
systeiris,  senion  afforded  two  basic  options  for  improving  bombing 
accuracy.  One  option  was  to  make  the  weapon  itself  ‘*smart,"  that  is, 
capable  of  accurately  guiding  itself  (autonomous)  or  of  accepting 
precision  guidance  from  the  aircraft.  The  second  option  was  to  make  the 
aircraft  “smart.”  In  the  second  case,  an  aircraft  system  must  be  able  to 
identify  a  three*dimensiona]  point  in  space  from  which  a  ballistic  “dumb” 
bomb  will  fall  accurately  upon  the  intended  target.  For  either  option, 
bombing  parameters  and  tacUcs  were  largely  determined  by  the  ability  of 
the  enemy  to  deny  access  to  the  critical  point  above  the  earth  from  which 
a  weapon,  dumb  or  smart,  might  be  released  to  destroy  the  target. 

Medium*-  and  high-altitude  bombing  with  unguided  munitions  posed 
problems,  even  with  digital  “smart  platforms.”  First,  the  visual  bombing 
pipper  was  2  millirodians  wide.  At  a  slant  range  of  20,0(X)  feet,  typical 
for  high-angle  dive  deliveries,  the  pipper  blanked  out  an  area  on  the 
ground  40  feet  across,  often  hiding  the  target.  To  the  resulting  errors 
must  be  added  bomb  dispersion  errors.  For  example,  the  MK-84  OP 
weapon  dispersion  was  S-6  milliradians.'"  The  result  of  both  of  these 
kinds  of  errors  was  a  worst-case  160-foot  miss  distance,  even  if  the  pilot 
did  everything  right  and  the  system  worked  perfectly.  Furthermore, 
aircraft  systems  played  a  key  role  in  weapon  delivery  accuracy.  For 
example,  if  the  aircraft  system  altitude  had  a  200-foot  error,  the  bomb 
could  have  hit  120  feet  from  the  intended  target,  under  the  same  circum¬ 
stances  as  described  above.  Using  “smart  platforms"  to  deliver  “dumb” 
bombs  against  point  targets  smaller  than  the  circular  error  probable 
(CBP)"^  may  well  require  redundant  targeting.'*’  Only  weapons  (e.g., 
cluster  bomb  units)  with  footprints  lar^r  than  the  cep,  could  expect  to 
hit  such  point  targets  in  one  shot,  and  their  explosive  effect  may  not  be 


'"Cspt  John  Pyfe,  “Medium  Altitude  ingren  and  Attack  CoMideretioni,"  fws 
Student  P^ier.  F-16  Clau  91  BIP,  IS  Aug  1991,  p  II. 

'*^CEi>  it  deflned  r.t  the  radiut  of  the  imalieit  circle  that  will  include  the  impact 
poinu  of  half  of  the  bombe  dropped  against  a  given  uuget.  Note  that  cep  ii  a  meuure 
of  preciiion,  not  accuracy,  eince  the  target  ie  not  neceiiarliy  the  jenler  of  (he  circle. 

"’Multiple  mlMlom  would  have  to  be  lent  to  achieve  the  deitruction  required, 
increuing  risk,  reiource  ute,  and  chances  of  collateral  damage.  The  Joint  Munitions 
Employment  Manual  lays  out  minion  planning  redundancy  requiremenu. 
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sufTicient  or  of  proper  type  to  achieve  the  necessary  functional  destruction 
required  for  tactical  effectivenesa. 

During  Desert  Storm,  the  effects  of  these  basic  sources  of  inaccuracy 
were  magnified  by  preconflict  training.  'Generally  speaking,  training  was 
focused  on  a  NATO  Central  Region  conflict  and  emphasized  low-altitude 
tactics.  In  addition,  weapons  systems,  aircraft,  and  munitions  had  been 
designed  to  complement  this  thinking.  By  contrast,  the  tactical  realities 
of  Iraqi  defenses  in  Desert  Storm  requir^  Coalition  aircraft  to  drop  a 
wide  variety  of  ‘‘dumb"  bomba  from  medium  and  high  altitudes.  The 
Gulf  War  thus  was  a  useful  test  case  for  highlighting  the  differences 
between  low-  and  medium-altitude  bombing  accuracy  and  demonstrated 
a  need  for  a  mom  accurate  way  to  deliver  unguided  ordnance  from 
ntedium  altitude. 

Againat  point  targets,  lase^guided  bombs  offered  distinct  advantages 
over  "dumb”  bombs.  The  most  obvious  was  that  the  guided  bombs  could 
correct  for  ballistic  and  release  errors  in  flight.  Explosive  loads  could 
also  be  more  accurately  tailored  for  the  target,  since  the  planner  could 
assume  most  bombs  would  strike  in  the  place  and  manner  expected. 
Unlike  "dumb"  bombs,  LOBi  released  from  medium  to  high  altitude  were 
highiy  accurate.  But  as  with  pippers,  forward-looking  infrared  (FLIR) 
sensors  had  design  limitations.  [DELETED]."^  [DELETED].  Weapon 
dispersions  were  overcome  through  laser  guidance  on  reflected  energy  all 
the  way  to  impact,  which  resuited  in  better  accuracies  against  point 
targets.  Risk,  resuiting  from  the  aircraft’s  need  to  remain  in  the  target 
area  to  provide  terminal  guidance  after  weapon  release,  was  balanced  by 
the  likelihood  that  the  target  could  be  destroyed  with  a  single  strike.  In 
addition,  aircraft  dropping  Paveway  III  LOBi  reduced  this  risk  further  by 
being  able  to  stand  oft  ftirther  from  the  target  while  effecting  release. 

Desert  Storm  reconfirmed  that  LOB*  possessed  a  near  single-bomb 
target-destruction  capability,  an  unprecedented  if  not  revolutionary  devel¬ 
opment  in  aerial  warfare.  The  magnitude  of  effort  to  destroy  individual 
targets  in  previous  wars  iiiustrates  the  point.  Were  they  so  targeted 
during  WW  n,  it  would  have  taken  ISO  B-17  sorties  dropping  over 
9,000  bombs  to  hit  a  particular  building.  Twenty-five  years  later,  in 


'**IDBLETBD]. 
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1967-68,  177  F-IOS  sorties  and  380  tons  of  bombs  were  required  to 
destroy  the  Doumer  bridge  in  Hanoi. 

Tht  Qulf  War  Am  A  Iive-F(rw 

The  LANTIRN  taigeting  pods  procured  for  the  F*1SE,  were  still 
undergoing  ot*b  when  the  Oulf  War  began.  These  targeting  pods  gave 
the  F-ISB  night,  all  weather  weapons  delivery  capability,  plus  self-desig¬ 
nation  for  LOBi.  Moreover,  when  Desert  Shield  began,  the  F-15B  was  not 
yet  certified  to  deliver  the  ^11  range  of  ai^to-ground  ordnance,  lantirn 
was  used  operationally  on  F-15E8  in  Desert  Storm  with  notable  success. 
Undertaking  the  OT&B  process  under  live-flre  conditions  signifl-cantly 
accelerated  the  bureaucratic  process  and  produced  results  that  called  for 
further  study. 

AvailabUity,  Exlrting  Plans,  And  ^andoff  Risk 

The  characteristics  of  the  munitions  available  for  Desert  Storm  were 
driven  largely  by  Cold  War  plans  emphasizing  threat  avoidance.  The 
confluence  of  threat,  weather,  terrain,  and  existing  technologies  drove 
operational  planners  to  procure  weapons  and  aircraft  delivery  platforms 
designed  for  low-altitude  deliveries.  Another  response  was  to  move  away 
from  direct  overflight  of  targets  with  conventional  bombs  and  move 
towards  standoff  weapons  for  increased  survivability.  Unfortunately, 
these  standoff  weapons  were  more  expensive  and  were  relatively  few  in 
number. 

The  most  readily  available  munitions,  general-purpose  (OP)  bombs, 
were  good  low-altitude  weapons,  but  miss  distances  increased  when  the 
weapons  were  released  from  higher  altitudes.  Even  though  these  weapons 
couid  be  dropped  from  high  altitude,  albeit  with  decreased  accuracy,  some 
munitions  were  designed  for  only  low-altitude  delivery.  The  British 
JP233  runway  cratering  area-denial  munition  was  a  prime  example. 

MK-20  Rockeye,  an  armor-penetmting  munition,  was  another 
example  of  an  excellent  low-altitude  weapon  that  was  less  effective  when 


'*^0  lome  extent,  alt  wan  in  the  poit-Induurlai  Revolution  era  have  been  uied  for 
OTAB  (Operational  Teit  and  Evaluation)  purposei.  The  claiilc  example  wai  the  Spanish 
Civil  War  of  1936-39. 
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released  from  high  altitude.  Rockeye  was  fitted  only  with  a  timed  delay 
fuie.  which  had  to  be  preset  on  the  ground.  Conditions  had  to  be  perfect 
for  the  munition  to  detonate  at  the  appropriate  point  in  space.  If  release 
parameters  and  winds  were  not  true,  the  ground>set  timed  fuze  had  little 
chance  of  achieving  the  desired  results.  The  probability  that  a  Rockeye 
clamshell  dispenser  would  open  at  the  appropriate  altitude,  on  the  basis 
of  a  preielected  tinaa,  was  not  high.  Dispensers  opening  at  other  than 
planned  altitudes  greatly  affected  bomblet  density  and'  decreased  the 
probability  of  a  kill.'** 

The  desire  to  avoid  exposing  attack  aiicraft  in  heavily  defended  areas 
changed  tactics  for  existing  munitions  and  drove  the  desire  for  standoff 
weapons.  Early  versions  of  LOBi,  notably  Paveway  1  and  II,  increased 
accuracy,  but  did  not  offer  any  significant  standoff  benefit.  The  desire 
for  greater  standoff  distances  led  to  the  development  of  munitions  such 
as  the  AQM>65  Maverick  missile,  a  launch*and-leave  system  designed  for 
use  against  armor.  This  same  desire  sparked  Improvements  to  existing 
weapons.  La8e^guided  QBU<24s  (that  is,  2,000>pound  Paveway  III 
bombs)  were  developed  with  larger  fins  and  proportional,  rather  than 
“bang'bang”"'  guidance,  to  extend  their  range.  The  Navy  doubled 
Paveway  II  ranges  by  attaching  a  rocket  motor  to  an  existing  MK-83 
body,  creating  the  AGM>123A  Skipper.  All  of  these  latter  weapons  were 
used  to  reduce  risk  associated  with  atttutking  targets  in  high-threat  areas. 

The  improved  weapons,  however,  were  expensive.  In  addition,  rela¬ 
tively  few  aircraft  could  employ  them.  Cost  limited  the  numbers  pro¬ 
cured  and  the  assets  available  for  training.  While  the  high  cost  of  these 


problem  wu  the  father  of  the  proximity  fuze.  Artillery  and  antiaircraft  ihelli 
relying  on  timing  to  ensure  detonation  at  preciie  oltitudei  were  diitlnguished  moitly  by 
their  ineffectiveneu.  For  example,  range,  wind,  trajectory,  Corioloi  effect,  preieure 
altitude,  end  a  multiple  of  other  focton,  including  operator  iklll,  determined  lucceit.  The 
deilgnere  of  proximity  fkisei  eliminated  thie  gueuwork  and  operator-induced  errors  by 
putting  a  tiny  radar  set  in  the  shell  or  bomb.  The  operator  need  choose  only  the  optimum 
altitude  above  the  target  for  maximum  blut  effect,  set  the  ftize  accordingly,  and  reduce 
the  variables  to  the  azImuUt/ronge  problem.  Higher  than  desired  dud  rales  with  Rockeye 
were  reported  by  A- 10  and  P-16  pilots  during  Desert  Storm.  (S/NP/WN/NC)  Tactical 
Analysis  BulUlln,  Vol  91-2,  pp  4-14, 6-3. 

''^Proportional  guidance  moved  the  aerodynamic  control  surfaces  no  mure  or  less 
than  requlr^  to  achieve  the  desired  change  in  direction.  The  more  primitive  "bang-bang” 
guidance  briefly  moved  opposite  control  surfaces  to  their  limit  of  travel  for  each  required 
change. 
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weapons  wai  offset  by  the  benefits  associated  with  risk  avoidance  and  the 
j)rol^ility  of  a  first  shot  kill,  the  fact  that  many  of  them  could  be  used 
only  with  certain  platforms  limited  their  utility. 

Frtt-Fail  Aiuntthna  (MOOO) 

Lucrative  targets  such  as  bunkers  and  aircraft  shelters  were  usually 
protected  by  some  form  of  hardening  that  had  to  be  penetrated  to  cause 
physical  destruction.  The  requirement  for  a  munition  capable  of 
penetrating  such  targets  led  to  the  development  of  the  BLU-109  (1*2000) 
penetrating  2.000*pound  bomb.  The  BLU-109  was  built  with  a  heavy 
forged  steel  case  designed  to  reduce  break-up  and  to  achieve  penetration 
through  kinetic  eneigy.  Its  greater  penetrating  ability  offered  increased 
flexibility  against  a  wider  v^ety  of  targets.  An  even  greater  degree  of 
flexibility  was  achieved  by  mating  lase^guided  bomb  (lob)  kits  to 
BLU-109  bomb  bodies.  Paveway  II  (GBU-10)  and  Paveway  III  (OBU- 
24  A/B  and  QBU-27)  effectively  complemented  the  BLU-109. 
[DELETED].'" 

[DELETED], 

Electronlc/Reconnalssance  Systems 

Electronic  warfare  as  displayed  in  the  Gulf  War  was  the  product  of 
decades  of  development  and  exploitation  of  the  electromagnetic  spectrum. 
This  effort  yielded  dramatic  results  in  three  often-conflicting  areas:  the 
destruction  of  enemy  radars;  the  disruption,  through  jamming,  of  enemy 
radar  and  communications;  and  surveillance  and  collection  of  electronic 
information.  The  effectiveness  of  the  systems  involved  in  these 
dimensions  of  warfare  can  best  be  gauged  by  the  results  of  the  air 
campaign.  The  degree  to  which  the  Coalition  air  forces  achieved  air 
supremacy  reflects  to  a  large  extent  the  victories  and  advantages  the 
Coalition  forces  had  over  Iraq  in  electronic  warfare. 

The  elements  of  the  synergistic  electronic  warfare  effort  can  be 
simplistically  grouped  as  (1)  shooters-those  systems  that  released  weap¬ 
ons  to  destroy  the  enemy’s  electronic  systems,  (2)  jammers-those  that, 


'"(S)  OWAPS  Microfilm  Reel  #23996,  Frame  #1030,  Memorandum  for  TAC/dra, 
"Denw  Penetrating  Weapon,"  28  Jan  91. 
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through  electronic  pulM  and  frequency  interference,  disrupted  or  neutral- 
iaed  the  enemy’i  electronic  capabilities,  and  (3)  collectors-those  systems 
that  exploited  information  about  the  enemy  that  could  be  obtained 
through  electronic  nwans.  These  elements  of  warfare  cause  very  little 
damage  to  an  enemy's  infrastructure  or  hardware  by  themselves,  but  were 
incalculable  force  multipliers  that  increased  the  survivability  of  U.S. 
aircraft  and  rendered  enemy  forces  more  vulnerable  to  attack. 

To  amplify  this  concept,  the  following  text  presents  a  scenario 
involving  the  electronic  warfare  support  generated  and  utilized  during  a 
hypothetical  but  typical  F-111  mission  against  an  Iraqi  bunker.  The  ta^ 
get  was  selected  on  the  basis  of  an  analysis  of  Intelligence,  establishing 
that  an  Iraqi  bunker  was  operational  and  actively  engaged  in  command 
and  control  of  Iraqi  forces.  Iraqi  air  defense  systems  posing  a  threat  to 
the  attack  force  are  Identified.  Suppression  of  these  threatening  systems 
would  have  been  achieved  through  escort  or  standoff  Jamming.  P-4G 
Wild  Weasels  provided  a  still  greater  degree  of  survivability  by  firing 
high-speed  antiradiation  missiles  (harms)  to  destroy  any  ground  air 
defense  radars  attempting  to  detect  the  incoming  P-1 1 1  flight.  BC-130H 
Compass  Call  aircraft  would  stand  by  to  neutralize  Iraqi  fighters  by 
jamming  their  controller  communications.  Should  Iraqi  fighters  approach 
the  P-IIls,  E-3A  AWACS  surveillance  aircraft  would  control  the  intercept 
of  the  hostile  aircraft  by  U.S.  fighters.  With  the  attack  mission 
completed,  bomb  damage  assessment  could  be  obtained  either 
instantaneously  through  onboard  aircraft  video  recorders  or  by  RF-4C 
photo  reconnaissance  aircraft.  Hence,  this  relatively  small  F-111  flight 
on  a  single  mission  revolved  around  the  entire  spectrum  of  electronic 
warfare-the  collection  of  intelligence,  the  offensive  jamming  of  enemy 
radars  and  communication  frequencies,  and  finally  the  lethal  destruction 
of  air  defense  radars  that  posed  a  threat  to  the  mission.  Each  system 
operated  independently  but  linked  through  the  integrated  effort  of  the  air 
campaign. 
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Electronic/Reconnaissance  Aircraft 


Shoot$n 


F-4G  Wild  WmsaIs  an  aiioraft  equipped  to 
V  destroy,  neutralize,  or  degrade  enemy  radaM 
irected  surface-to-air  threats.  The  F-40  Wild 
Weasel  aircraft  was  specially  modified  to  carry  the 
AN/APR-47  Radar  Attack  and  Warning  System, 
which  detects,  identifies,  and  locates  pulsed  and 
^  ^  continuous  wave  radar  emitters.  Although  the 

P-40  could  carry  virtually  every  type  of  alNo-alr 
and  alMo-surface  munition,  the  preferred  sbad  ordnance  in  the  Gulf  War 
was  the  AOM-88  (HARM). 


The  U.S.  Air  Force  committed  61  F-4Gs  to  support  Operation  Desert 
Storm.  Most  aircraft  operated  ftt>m  Bahrain,  and  12  F-40s  deployed  to 
Incirlik,  ’Dirkey."'  The  P-40s  flew  2,683  sorties,'*"  and  were  used  to 
conduct  autonomous  operations,  direct  support,  and  area  sbad  missions. 
During  autonomous  operations,  P-4G8  atUK$ked  targets  in  a  particular 
geographic  ana  to  reduce  the  enemy  air  defense  threat  or  roll  back  the 
air  defenses  for  upcoming  Coalition  air  operations.  During  direct  support 
missions,  F-4Gs  Joined  aircraft  flying  attack  missions  and  suppressed 
enemy  air  defenses  that  could  pose  a  threat  to  the  attacking  aircraft.  On 
area  suppression  missions,  F-4G8  were  not  tied  to  a  particular  attack 
force,  but  provided  suppression  of  enemy  defense  support  for  numerous 
strikes  against  various  targets.  The  majority  of  F4Q  missions  were  in 
the  direct-support  role,  and  all  F-40  missions  during  Desert  Storm  re¬ 
quired  in-flight  refueling. 

The  F-4G  was  the  weapon  system  of  choice  when  it  came  to  destroy¬ 
ing  Iraqi  sam  sites.'*'  Early  in  the  war,  the  Weasels  and  Jammers  flew 
with  specific  attack  packages  to  ensure  maximum  survivability.  Jammers 
and  BQM-74  drones  complemented  the  Weasels  by  forcing  the  Iraqi  radar 


'*^Conducl  qfitm  PtrsUm  Cuff  War,  p  T-49. 

'""(U)  OWAPS  Stattitlcal  Compandlum,  Table  81,  'Total  Soitiei  by  U.S.  Se^ 
vIce/Allled  Country  by  AlreraA  Type.” 

'*'(S)  USCBNTAP  Electronic  Combat  (BC)  In  Deiert  Shield  and  Deiert  Storm  After 
Action  Report,  Oct  91,  p  S*4. 
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operators  to  stay  on  the  air  longer,  and  therefore  make  the  harm  more 
effective.  As  the  war  progressed  and  the  perceived  threat  lessened,  the 
Weasel  and  Jammer  packages  were  split  to  cover  more  packages  and  to 
provide  a  longer  on-station  time  for  Wild  Weasels  and  more  electronic 
warfare  coverage.'** 

The  Weasel  was  also  the  weapon  of  choice  to  provide  lethal  sbad 
escort  for  high-value  assets.  The  Weasel  was  valued  for  Its  ability  to 
launch  HARMi  against  mobile  and/or  specific  targets.  Weasels  were  in 
limited  supply  (as  were  all  electronic  warfare  assets),  so  a  concerted  effort 
was  made  to  maximlae  their  use  by  piggybacking  os  many  attack  packag¬ 
es  as  possible  into  a  given  area  at  a  specific  time.  [DELETED].'**  Later 
in  the  war,  Weasels  were  sent  into  larger  areas  to  cover  attack  packages 
in  the  KTO.  Weasels  would  roam  In  the  allotted  airspace  as  “Weasel  Po¬ 
lice."  and  establish  a  nearly  continuous  presence  so  that  all  aircraft  head¬ 
ing  into  the  KTO  did  so  under  an  electronic  warfare  umbrella. 

Timely  and  accurate  enemy  electronic  o^de^of•battle  information  was, 
in  part,  unavailable.  Conversely,  an  overabundance  of  inaccurate  info^ 
mation  was  available.  However,  the  perceived  threat  of  destruction 
reduced  Iraqi  propensity  to  operate  their  equipment.  Indeed,  the  potential 
threat  of  physical  destruction  by  antiradiiuion  missiles  in  general  (laun¬ 
ched  from  any  platform:  F-40,  EA-6,  A-6,  F/A-18,  and  F-16)  perhaps 
was  the  biggest  single  winning  factor  in  the  sbad  campaign,  as  evidenced 
by  the  dramatic  decrease  in  emissions  after  Day  1  of  Operation  Desert 
Storm. 


EA-6B  Prowleri  a  four-seat  carrier-  or  land- 
based  aircraft  incorporating  comprehensive 
electronic  countermeasures  (bcm)  equipment  to  jam 
enemy  radars  and  communications.  It  is  a  modified 
Intruder  with  an  additional  AN/ALQ-99  Thctical 
Jamming  System.  Information  on  specific  enemy 
emitters  likely  to  be  encountered  is  fed  into  the 
ALQ-99  system  by  the  Thctical  EA-6B  Mission  Planning  System  before 


"*The  lUmdsrd  Weawl  conngunuion  uwd  In  Deiert  Storm  for  long  itallon  times 
wis  two  HARMS  and  three  fUel  utnks. 

'**(S)  USCBNTAP  BC  After-Action  Report,  p  .1-4. 


93 


launch.'*^  It  is  equipped  to  deny  the  enemy  the  use  of  the  electromag¬ 
netic  spectrum.  This  electronic  countermeasure  support  contributed 
substantially  to  Coalition  effectiveness  by  denying  early  warning  and 
tracking  data  to  enemy  integrated  air  defense  system  (IADS)  operators  and 
by  disrupting  the  firing  solutions  of  enemy  antiaircraft  weapons.  EA-6B 
support  was  consider^  essential  for  every  Navy  and  Marine  strike.  The 
aircraft  also  supported  Coalition  strikes  Involving  aircraft  of  all  types. 


During  Desert  Storm,  1 5  Navy  EA-6Bs  operated  from  aircraft  carriers 
in  the  Red  Sea,  and  12  firom  carriers  in  the  Persian  Gulf,  while  the  Ma¬ 
rines  had  12  EA-6Bs  at  Shaikh  Isa,  Bahrain.  On  the  first  day  of  Desert 
Storm,  Navy  EA-6Bs  used  Jammer  pods  and  HARMi  to  support  attacks  on 
airfields  in  western  Iraq  while  Marine  BA-6Bs  jammed  Iraqi  electronic 
warfare/ground  controlled  intercept  (BW/oci)  radars  to  screen  Coalition 
inflight  refueling  operations  along  with  supporting  a  large  F/A-18  strike 
on  Tsllil  airfield.  Throughout  Desert  Storm,  BA-6B  systems  jammed 
Iraqi  radar  systems,  and  the  perceived  threat  of  destruction  from  EA-6B 
HARMi  forced  Iraqi  radars  off  the  air  or  into  highly  ineffective  operating 
modes.  EA-6Bs  flew  1,630  combat  sorties  with  no  combat  losses.”’ 
They  successfully  provided  electronic  countermeasures  jamming  and 
launched  over  150  harmi  in  support  of  Coalition  forces.”* 

Jamnttn 


EF-lllA  Raven:  an  aircraft  equipped  to 

X  provide  electronic  countermeasures  support  for 
tactical  air  forces.  The  Raven  can  detect,  sort,  and 
identify  different  enemy  radars  observing  an  attack 
force  and  make  them  ineffective,  thereby  prevent¬ 
ing  interception  of  the  attack  force  by  hostile  air 
defenses.  The  forty-two  EF-lllAs  are  modified 
F-lllAs.  These  modifications  provide  antennas  for  high-powered  jam¬ 
ming  transmitters  and  a  processor  to  detect  hostile  radar  emissions.  The 


'“[DBLETBDl 

”’(U)awAn  SiaiUiicul  Compendium,  Table  Bl,  'Total  Sortiei  by  U.S.  Ser¬ 
vice/Allied  Country  by  Aircraft  Type." 

'**(S)  Center  for  Naval  Analyses  (CNA).  Desert  Storm  Reconstruction  Report.  Vol 
III,  pp  3-S3  -  3-39. 
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primary  electronic  countermeasures  unit  is  the  AN/ALQ>99E  jamming 
lubsystemt  which  scans  across  frequency  bands  under  computer  or  manu* 
al  control.  When  threats  are  identified,  appropriate  countermeasures  are 
Initiated,  either  automatically  by  computer  or  with  the  electronic  warfare 
officer’s  assistance. 

The  BF-1 1 1  provided  jamming  support  to  Desert  Storm  tactical  forces 
In  three  ways.  In  its  standoff  Jammer  role,  the  aircraft  orbited  outside 
enemy  territory.  From  there,  si^ely  out  of  range  of  enemy  ground-based 
weapons,  BP*1 1 1  Jamming  systems  screened  the  routes  of  friendly  attack 
alrcrafr.  In  its  penetration  role,  the  BP>111  flew  along  with  the  attack 
force  through  critical  phases  of  the  mission,  providing  countermeasures 
u  required  to  protect  friendly  aircraft  from  surveillance  and  acquisition 
radars.  The  close-in  Jamming  role  called  for  the  BF-IIl  to  neutralize 
enemy  battlefield  acquisition  radars  while  the  attack  force  delivered  its 
weapons  on  enemy  taigets.'*’ 

BF-1  Its  from  the  390th  Electronic  Combat  Squadron  were  based  in 
Saudi  Arabia  as  part  of  Operation  Desert  Shield.  On  17  January  1991, 
EF-llls  and  BA-6Bs  played  an  important  role  in  the  initial  attacks 
against  Iraqi  targets,  effectively  Jamming  Iraq’s  air  defense  system.’’* 
BF-1 11s  used  their  terrain-following  ability  to  fly  low  enough  to  elude 
Iraqi  defenses.  In  fact,  the  first  day  of  Desert  Storm  saw  some  Iraqi 
interceptors  launching  to  search  for  two  Ravens  supporting  a  F-1 5B  attack 
mission.  AWACS  called  bandits  airborne,  MIO-298  heading  towards  their 
area,  and  Mirage  F-ls  in  the  area.  A  single  F-l,  picked  up  visually,  was 
locked-on  to  the  trailing  EF-1 1 1 .  This  EF-1 1 1  countered  by  slicing  down 
to  the  earth  while  expending  chaff  and  flares.  The  F-l  followed,  fired  a 
missile  to  no  avail,  and  then  flew  into  the  ground.'** 


'*’usAPBP«inAPsctShMi. 

'**[DBLBTBD].  Source:  (S)A/r-  Fane  Ehclronlc  Waifan  Ctnier  (AFSWCi 
OptniUm  Dtun  Siom  Elteironic  Combal  (F.C)  Analysis,  Jon  1992,  p  10- 

14. 

'*’john  M.  Deur,  "Will  of  Bsglei,  Aerisl  Engugemenm  and  Vtctorlei  in  Operation 
Dewit  Storm,"  p  10. 
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The  24  EF'IIIb  flew  a  total  of  1,105  combat  sortits  in  Desert  Storm 
with  no  combat  losses  and  only  one  noncombat  loss  during  the  conflict.^ 
The  overall  results  of  the  Raven’s  performance  indicate  that  it  was  vei> 
effective  In  neutralizing  Iraq’s  electronic  warfare  system.  Coupled  with 
the  total  electronic  warfare  capability  brought  to  bear  by  the  Coalition 
forces,  the  BP*1 1 1  was  a  mqjor  contributor  to  the  low  allied  aircraft  loss 
rate  and  the  general  breakdown  of  Iraq’s  Integrated  Air  Defense  System. 
An  analysis  by  the  Air  Force  Electronic  Welfare  Center  concluded  that 
when  BF'lllAs  were  supporting  Coalition  aircraft,  Iraqi  abilities  to 
detect,  track,  and  pass  target  Information  were  seriously  impaired  and  in 
some  cases  completely  denled.*°‘ 

XBC>130H  Compau  Call:  a  specially  modifled 
version  of  the  C-130  Hercules.  It  is  used  to  deny 
the  enemy  the  capability  to  execute  his  battlefleld 
strategy.  Modiflcations  to  the  aircraft  include  an 
electronic  countermeasures  system,  air  refueling 
capability,  and  associated  navigation  and  support 
systems.  These  modiflcations  give  the  aircraft  an 
electronic  warfare  capability  that  is  used  to  confuse 
and  disrupt  the  enemy’s  command  and  control  communications  and  thus 
reduce  his  ability  to  wage  warfare.  The  system  operates  in  either  an 
automatic  response  or  manual  mode.  The  idrcraft's  crew  includes  up  to 
thirteen  people:  four  are  responsible  for  idrcraft  flight  and  navigation  and 
nine  operate  the  electronic  warfare  mission  equipment.  Aided  by  an 
automated  system,  the  nine  operators  analyze  the  signal  environment  and 
ensure  that  the  equipment  is  operating  properly  against  designated 
targets."* 

Compass  Call  aircraft  flew  450  sorties  in  Desert  Storm."^  It  provided 
24«hour  surveillance  of  Iraqi  command,  control,  and  communications  for 
44  consecutive  days.  Compass  Call  was  also  effective  in  disrupting  voice 
systems.  But  because  of  the  scarcity  of  air>to<air  engagements  during  the 


"*(U)OWAP8  Slalltlical  Comptndim,  Table  81,  ‘Total  Soitlei  by  LI.S. 
Service/Allled  Country  by  Aircraft  Type.” 

"'(S)  AFSWC  Optmion  Dturt  Storm  BC  BfftctivoMss  Analysis,  pp  10-1  •  10-IS. 

"*USAP  BC-130H  Compaii  Coll  Pact  Sheet. 

***(ll)OWAPS  Slallstical  Comptndim,  Table  81,  'Total  Sortiei  by  U.S.  Ser- 
vIce/Allled  Country  by  Aircraft  Type.” 
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war  and  Iraqi  adherence  to  emissions  control,  Compass  Call  capabilities 
were  frequently  underutilized.  Nonetheless,  postmission  reporting  during 
the  war  indicated  that  when  present,  Compass  Call  effectively  Jammed* 
tactical  air,  antiaircraft  artillery,  surface-to*idr  missiles,  battlefield,  and 
communications.^^ 

CoUteton 


£•3  Sentry  AWACS:  a  modified  Boeing  707 
^  commercial  airframe  with  a  rotating  radar  dome. 
Its  radar  system  permits  surveillance  from  the 
Earth's  surface  up  into  the  stratosphere,  over  land 
or  water.  Ttie  radar  has  a  range  of  more  than  200 
miles  for  detecting  low*fiying  targets  and  even 
1  ^  farther  for  detecting  aerospace  vehicles  flying  at 

medium  to  high  altitudes.  It  can  look  down  to 
detect,  identify,  and  track  enemy  and  friendly  low*flying  aircraft  by 
eliminating  ground  clutter  returns  that  confused  other  radar  systems. 
Console  operators  perform  surveillance,  identification,  weapons  control, 
battle  management,  and  communications  functions.  The  radar  and  com* 
puter  systems  on  the  E*3  Sentry  gother  and  present  broad  and  detailed 
battlefield  Information.  Data  are  collected  as  events  occur  and  include 


position  and  tracking  information  on  enemy  aircraft  and  ships,  along  with 
location  and  status  of  friendly  alrcraA,  naval  vessels,  and  ground  troops. 
In  its  tactical  role,  the  E*3  provides  information  needed  for  interdiction, 
reconnaissance,  airlift,  and  close  air  support  for  friendly  ground  forces. 
As  an  air  defense  system,  the  E-3  detects,  identifies,  and  tracks  airborne 
enemy  forces.*” 


Five  E*38  Initially  were  deployed  to  Riyadh,  Saudi  Arabia,  arriving 
on  8  August.  An  E*3  orbit  was  established  the  next  day  about  1 10  to  12S 
miles  from  the  Kuwaiti  and  Iraqi  borders.  During  Operation  Desert 
Shield,  the  number  of  E*3s  gradually  increased  in  Riyadh  until  1 1  were 
available  by  16  January.  On  IS  January,  three  E*3s  deployed  to  Incirlik 


*”(S)  ^nwc  Optrathn  Dtstii  Slom  EC  Efft^tlvtnts$  Anafyslt,  pp  9-26, 9-27. 
*”usAP  B-3A  Pact  Sheet. 


97 


in  T\irkey  to  begin  operations  in  Southeast  Turkey,  about  120  miles  from 
the  Iraqi  border.^ 

At  the  itait  of  Operation  Desert  Storm,  four  U.S.  B'3s  were  airborne 
over  Saudi  Arabia  (ttiree  forward,  one  to  the  rear)  and  one  U.S.  £>3  was 
over  southeast  Turkey.  In  addition,  a  Saudi  £<3  was  airborne  in  southern 
Saudi  Arabia  and  was  used  primarily  for  communications  relay.  The 
rearmost  U.S.  B<3  in  Saudi  Arabia  was  primarily  used  to  manage  air 
refueling  operations.  This  configuration  of  airborne  £>3s  was  maintained 
twenty-four  hours  a  day  throughout  most  of  Operation  Desert  Storm. 
E-3s,  at  times,  overflew  Iraq  to  provide  additional  radar  coverage  against 
deep  target  areas.  Combat  air  patrols  by  F-1SCs  were  established  near 
£-3  orbits  for  protection. 

During  Desert  Storm,  AWAC8  flew  682  sorties^  and  supported  all 
daily  aiMasking-order  activity.  Including  pre-  and  poststrike  air  refueling. 
They  controlled  an  average  of  2,240  sorties  a  day  and  a  total  of  more 
than  90,000  sorties  during  the  war.^  The  awacs  detected  enemy  ai^ 
craft,  controlled  friendly  fighters,  and  provided  a  long-range  air  picture 
to  theater  commanders  and  other  command  forces.  Throughout  Opera¬ 
tions  Desert  Shield  and  Desert  Storm,  awacs  provided  this  primary  air 
picture  to  the  appropriate  theater  command  and  control  centers  through 
voice  and  electronic  datalink  hook-ups.  The  £-3  also  operated  in  con¬ 
junction  with  Marine  Corps,  Navy,  Army,  Air  Force,  and  Saudi  Arabian 
units  to  provide  on  air  picture  that  spanned  from  the  Persian  Oulf  to  the 
Red  Sea  and  provided  real-time  information  to  most  Coalition  command 
centers.  This  complete  theater  air  picture  was  passed  through  a  data- 
sharing  network  with  the  RC-13S  Rivet  Joint,  Airborne  Battle  Command 
and  Control  Center,  lUctical  Air  Control  Center,  and  Navy  £-2s. 


^NATO-owned  B-3i  were  uiad  in  the  MedlteiramsBn  to  monitor  the  flow  of  alrcrait 
lowerdi  Southweit  Ails  ind  for  nutritime  intereeptlon  lur^'elllance.  They  alio  flew  over 
Turkiih  territory  to  msinuin  Turklih  loveteignty, 

*^The  U.S.  B-3i  flew  379  end  Saudi  B-3i  303  lortlei,  reipectively.  (U)  uwaps 
SiatUlkial  Comptndim,  Table  81,  ‘Tout  Sorties  by  U.S.  Service/Allied  Country  by 
AltcrnA  Type.” 

^Conducl  eiflht  PtnUm  Oulf  War,  p  T-42. 
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E-2C  Hawkeyc:  an  all-weather,  carrier-based  air¬ 
borne  early  warning  and  command  and  control  Navy 
aircraft  with  a  crew  of  five.  Its  missions  inciude  surface 
surveiliance  coordimUion,  strike  and  interceptor  control, 
search  and  rescue  guidance,  and  communications  relay. 
Normally,  four  or  five  E-2Cs  are  onboard  a  carrier,  arid 
at  least  one  E-2C  stays  iwibome  to  provide  airborne 


early  warning,  command  and  control,  and 
communications  relay  functions  for  a  carrier  task  force.^ 


During  Operation  Desert  Storm,  29  E>2C  aircraft  were  in  theater.  Of 
the  1,192  sorties  scheduled,  1,183  flown  were  flown  for  a  total  of  4,790 
flight  hours.  The  E-2C  coordinated  communications  shifts,  provided 
situational  avrareness  to  Coalition  aircraft,  and  supplied  backup  radar 
coverage  and  control  for  flights  in  hostile  territory.  Integration  of  E-2C 
and  AWACS  radar  pictures  provided  superior  situational  awareness  to  both 
platforms,  but  the  lack  of  an  over-the-horizon  communications  suite  was 
a  distinct  disadvantage.  Also,  the  l^k  of  in-flight  refueling  capability 
limited  the  E-2C*s  range  and  endurance.’"* 


XTR>1AJ>2R:  a  high-altitude  tactical 

reconnaissance  aircraft  equipped  with  a  variety  of 
sensors  to  provide  continuous  day  or  night,  all- 
weather,  standoff  surveillance  of  a  battle  area  in 
direct  support  of  U.S.  and  allied  ground  and  air 
forces.  Both  aircraft  are  single-engine  Jets  with  a 
speed  of  430  miles  per  hour  and  a  range  of  over 
3,000  miles.  The  four  TR-ls  and  five  U-2.<i  used  in  Desert  Storm  flew 
238  reconnaissance  sorties  from  extremely  high  altitudes,  capitalizing  on 
the  aircraft's  ceiling  of  over  70,000  feet.’" 


*"/W,  pp  T-36  -  T-43. 

’'*U-2s  flew  149  ami  TR-li  89  lortiea,  reipectively.  (U)OWAPS  Slalisiicat 
Compendium,  Table  81,  ‘Total  Sortiei  by  U.S.  Service/Allied  Country  by  Aircraft  Type." 
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RC-135VAV  Rivet  Joint:  [DELETED]. 
Throughout  Desert  Shield  and  Desert  Storm,  Rivet 
Joint  crewi  coilected  valuable  information  about 
enemy  force!  [DELETED],  PELEIED].*'* 


RF4C  Phantom  II:  a  multisensor  aircraft 
^  capable  of  atUweather  day  and  night  reconnaissance 
in  a  high*  or  low-threat  environment.  RF-4Ccom‘ 
bat  missions  can  be  flown  at  altitudes  ranging  from 
1 00  feet  to  45,000  feet  and  at  speeds  exceeding  600 
^  ▼  miles  per  hour.  RF-4C8  use  optical,  Infrared,  and 

tactical  electronic  reconnaissance  systems  to  accom¬ 
plish  their  missions.  Optical  cameras  are  used  generally  for  daytime, 
low-altitude  photography  but  also  produce  high-quality  imagery  at  higher 
altitudes.  These  cameras  generate  forward-looking  and  side-looking 
oblique  photography,  vertical  and  mapping  photography,  and  horizon-to- 
horizon  panoramic  photography.  In  addition,  the  RF-4C  has  special  long- 
-range  optical  photographic  systems  with  focal  lengths  from  36  to  66 
inches,  which  provide  detailed  prints  from  extended  standoff  ranges.  The 
inftared  sensor  locates  targets  under  cover  or  at  night  by  detecting  heat 
sources  and  heat  differentials  and  is  especially  suited  for  night  reconnais¬ 
sance  tasks  in  high-threat  areas.  The  result  is  a  continuous  map  of  the  area 
beneath  the  flight  path  of  the  aircraft.  The  tactical  electronic  reconnais¬ 
sance  system  records  on  tape  the  identity  and  location  of  electronic  emit¬ 
ters.  This  system  had  datalink  equipment,  which  gives  it  the  capability  to 
provide  near  real-time  information  to  ground  sites.^'^ 


RF-4Cs  deployed  to  Saudi  Arabia  during  Desert  Shield  and  collected 
intelligence  on  Iraqi  positions  near  the  Saudi  Arabian-Iraqi  border  before 
Desert  Storm.  During  Desert  Storm,  18  RF-4s  flew  822  sorties  conducting 
bomb  damage  assessment  flights;^'^  and  no  RF-4s  were  lost  in  combat.  Air 


AFiWC  Operation  Deseti  Siam  EC  Efffctivenest  Analysis,  pp  3-10,  3*1 1. 
*'*USAF  RF-4C  Fict  Sheet. 

^*\U)  OWAPS  Statistical  Compendium,  Table  81,  ‘Total  Sortiei  by  U.S.  Ser¬ 
vice  Allied  Country  by  Aiicrafl  Type.” 
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and  ground  conunanders  were  frustrated  at  times  by  the  delay  between 
imaging  and  deliveiy  for  interpretation. 


E-8JSTAKS  (Joint  Surveillance  Target  Attack 
Radar  Syitem):  a  joint  Army-USAP  development 
program  designed  to  provide  neaMeal-time,  wide- 
area  surveillance  and  deep  targeting  capability  to 
wT  ground  and  air  commanders  for  indications  and 
^  Wr  warning,  situation  development,  and  target  develop- 

^  ^  ment.  llie  two  developmenUd  aircraft,  C-135  de¬ 

rivatives,  possess  an  airborne  radar,  a  self-protec¬ 
tion  suite,  and  ai^to-ground  communications  modules.  They  provide 
Information  on  both  moving  and  flxed  targets.*'^  jstars  was  able  to  detect, 
locate,  and  track  high-value  targets  such  as  convoys,  river  crossing  sites, 
logistics  sites,  assembly  areas,  and  retreat  routes.  It  flew  forty-two  sorties, 
and  its  performance  revalidated  the  need  for  a  system  to  locate  and  track 
moving  ground  targets  across  a  wide  area  and  to  relay  this  information  to 
ground  and  air  commanders  quickly. 

S-3B  Viklngt  a  catTie^based,  flxed-wing, 
^  multimission  aircraft  designed  to  provide  the  carrier 

battle  force  with  quick-reaction  antisubmarine  warfare, 
antisurface  warfare,  surveillance,  and  attack  capability. 
The  S-3  design  meets  the  need  for  an  aircraft  that  can 
▼  (1)  cruise  at  patrol  speeds  for  long  periods  of  time, 

(2)  carry  a  comprehensive  set  of  sensors  and  weapons, 
(3)  takeoff  and  land  on  a  carrier  deck,  and  (4)  occupy  as  little  deck  and 
hangar  space  as  possible.  The  Viking  can  also  carry  a  0-704  refueling 
package  that  allows  it  to  act  as  on  air  refueling  tanker.^'^ 


Forty-three  S-3  aircraft  were  in  theater  and  operated  from  flve  aircraft 
carriers.  They  flew  1,674  sorties  on  a  variety  of  missions  in  support  of 
Operation  Desert  Storm.’ S-3s  participated  in  armed  scout  missions  in  the 
Sea  and  Persian  Gulf  and  augmented  armed  surface  reconnaissance 
aircraft  assigned  to  strike  missions.  Viking  aircraft  also  provided  in-flight 


’’’Conducr  of  iHe  Persian  Cuff  War,  pp  T-84  -  T-87. 

’“/W.  ppT.|09.T.112. 

OWAPS  Stalislical  Compendium,  Table  81,  'ToUil  Sorties  by  U.S.  Ser¬ 
vice/Allied  Country  by  Aircraft  Type." 
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reftieling  to  Combat  Air  Patrol  aircraft  in  the  Red  Sea  and  Persian  Gulf 
along  with  returning  strike  aircraft.  In  addition,  they  estabiished  communi¬ 
cation  connectivity  for  strike  aircraft  going  to  targets  in  western  and  centiai 
Iraq  and  the  KTO.  They  provided  command  and  control  backup  when  E-2C 
aircraft  were  unavailable  and  flew  sbad  missions  in  the  kto  during  the 
eariy  days  of  the  war.*" 

Elcctronic/Reconnalasonce  Vi^eapons 

In  addition  to  the  previously  mentioned  aircraft  working  in  the  elec¬ 
tronic  warfare  anna,  the  Coalition  used  drones  to  simulate  aircraft  and 
perform  tactical  deception.  In  turn,  this  deception  caused  early  activation 
of  Iraqi  radars,  which  were  then  targeted  by  electronic  warfare  “shooters.** 
This  section  describes  the  drones  used  during  Operation  Desert  Storm  and 
the  antiradiation  missiles  used  by  electronic  warfare  **shooters*’  to  destroy 
Iraqi  suiface-lo-aiMnissiie  radar  sites. 

Drona 

Drones  are  produced  in  the  forms  of  unmanned  aerial  vehicles  (uavi) 
and  remotely  piloted  vehicles  (RPVt).  Their  missions  are  to  decoy  radars, 
conduct  reconnaissance,  and  designate  targets.  Radar  decoys  provide 
tactical  deception,  reconnaissunce  drones  supp*y  battlefield  photography, 
and  targeting  drones  illuminate  targets  for  sea-launched  attacks  by  various 
weapon  systems.  Drones  provide  an  inexpensive  and  valuable  capability 
in  terms  of  reduced  losses  of  aircraft  and  itircrews  and  relative  acquisition 
costs.  At  low  risk  and  cost,  these  unmanned  aircraft  effectively  prepare  the 
battlefield  for  air  strikes. 


XBQM-74:  a  drone  used  to  decoy  radars  during 
the  strategic  air  campaign,  create  confusion,  and 
false  targets.  The  BQM-74  drone  flies  a  program¬ 
med  mission  profile  or  can  be  flown  manually.  Its 
radar  cross  section  is  adjustable  to  simulate  many 
different  types  of  aircraft,  and  the  drone  can  be 
given  a  new  mission  profile  in  7  to  10  days.*'*  BQM-74s  cost  $230,000 
in  FY  91  dollars  and  can  be  launched  from  the  ground  or  aircraft.  They 


^'*Cmuluci  of  the  Ftnian  Guff  War,  pp  T.I09  -  T-l  12. 

*'*xoorrT,  Point  Piper  on  bqm-'M  CapabilUiei  and  Availubillty,  29  Aug  90. 
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have  a  nominal  1-hour  flight  endurance  at  subsonic  speeds  ranging  from 
300  to  550  knots  and  altitudes  of  500  to  40,000  feet  with  a  maximum 
range  of  45U  nautical  miles.^  These  unmanned  aerial  vehicles  were  used 
for  tactical  deception  and  to  degrade  Ute  ability  of  Iraqi  BW/oci  iicts  and 
surfiice-to-air  missiles  to  acquire  incoming  Coalition  aircraft. 

[DELETED].”'  [DELETED].  On  the  first  night  of  Desert  Storm, 
drones  were  launched  from  just  south  of  the  Iraqi  border  towards  Baghdad 
to  deceive  enemy  air  defenses  and  to  enhance  F-40  Wild  Weasel 
targeting.”*  As  planned,  Iraqi  air  defense  nets,  gun  and  missile  batteries, 
and  radars  vrere  activated  to  deal  with  the  perceived  threat.  This  Iraqi 
reaction  served  to  identify  numerous  targets  for  the  Weasel  HARM 
shooters,  harm  success  rates  were  very  high,  and  no  allied  aircraft  vrere 
lost  to  Iraqi  surface-to-air  missile  shots  during  these  drone  missions.*” 
[DELETEDl.**^ 


range,  and  altitude. 
[DELETED].*** 


TALD:  a  tactical  air-launched  decoy  (TALD). 
The  Navy  and  the  Marine  Corps  launched 
numerous  tald*  during  Desert  Storm. 
[DELETED].”*  [DELETED].  The  TALD  vehicle 
adds  to  enemy  confusion  by  flying  different 
mission  profiles  involving  variations  in  speed, 
TALD  is  compatible  with  most  Navy  aircraft. 


Drones  are  also  used  in  a  reconnaissance  role.  The  reconnaissance 
versions  have  a  daylight  TV  camera  with  a  zoom  lens  in  the  nose  of  the 
drone.  Video  is  transmitted  via  dataiink,  with  a  video  cassette  recorder 
with  inflight  replay  capability  for  back-up.  These  reconnaissance  drones 
are  parachute  recoverable  and  can  potentially  be  used  for  panoramic 
photography  and  real-time  infrared  coverage.  During  Desert  Storm,  the 


*”(S)  Briefing  Slidei  on  Drone  Support  for  cbntcom,  p  7. 

”'XOOTT,  Point  Piper  on  BQM-74, 29  Aug  90. 

*”(S)  Briefing  Slldei  on  Drone  Support  for  centcom,  p  9, 

*”/AW. 

**^(S)  Ibid. 

*”(S)  System  Deicrlptlon  and  Miiilun  Summary,  owaps  Filei  Document  43*020. 
“•(S)  Ibid. 
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Navy  launched  these  drones  to  perform  naval  gunfire  direction  and 
gather  real-tinK  battle  damage  assessment  information  from  behind  enemy 
lines  without  risking  the  lives  of  airborne  or  ground-based  forward  spot¬ 
ters.^  In  an  unusual  incident  duringthe  ground  war,  a  group  of  Iraqi 
soldiers  tried  to  surrender  to  a  drone.^ 

Drones  proved  to  be  inexpensive  but  effective  devices  during  Desert 
Storm.  They  drew  premature  activity  from  enemy  radars,  which  then 
became  taigets  for  advance  aircraft  (shooters)  before  the  main  attacking 
force  arrived.  This  tactic  helped  to  open  a  corridor  that  allowed  penetrating 
bombers  to  ftinnel  through  and  attack  targets.  Also,  reconnaissance  drones 
provided  the  Army,  Navy,  and  Marine  Corps  with  real-time  battlefield 
information  without  risking  lives.  The  next  section  describes  antiradiation 
missiles  used  to  destroy  Iraqi  radars  by  Coalition  aircraft. 

Anti^RudlatioH  MiiiUtt 

During  the  Quif  War,  U.S.  forces  employed  two  antiradiation 
missilea-the  AOM-4S  Shrike  and  the  AOM-88  HARM.  These  air-to- 
ground  missiles  were  designed  to  detect  and  destroy  surface  radars. 

AOM-48  (Shrike)  Missile:  a  completely  passive  missile  that  uses 
radiation  emitted  by  a  target  radar  for  detection,  homing,  and  detonation. 
Shrike  was  designed  to  detect  and  destroy  enemy  radar  emitters,  and  was 
first  used  in  1965.  Its  149-pound  warhead  is  specifically  designed  to 
physically  impair  the  Operation  of  the  radar  antenna.  Fragmentation  is  the 
primary  kill  mechanism.*”  Due  to  range  and  employment  limitations, 
only  seventy-eight  Shrikes  were  employed  during  Desert  Storm;  over  half 
by  the  Air  Force  and  the  remainder  by  the  Navy  and  Marine  Corps.*” 


***(S)  Tht  United  States  Navy  in  Desert  Shield/Slorm,  Department  of  the  Navy, 
IS  May  91.  p  48. 

**'“aulf  War  Experience  Sparki  Review  of  rpv  Prioritlei,”  Aviation  Week  and  Space 
Teehnalagy,  April  22,  1991,  p  86. 

Aircrew  Weapons  Delivery  Manual  (non-nuclear)  Sapplement,  T.O.  hIM- 
34-1, 17  Apr  87,  pp  1-87  -1-91. 

***^nie  U8AP  fired  33,  USN  18,  and  USMC  7,  reipecllvely.  (U)  qwaps  Statistical 
Compendium,  Tablet  188,  189,  and  190,  "Desert  Shleld/Storm:  USAP,  USN  and  USMC 
Weapoiu  Com  and  UUlizMion  (PY  9(V91$}." 
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tDELETED]”' 


AGM-88  (HARM):  a  High-Speed  Anti-Radiation  Missile  (harm) 
designed  to  detect,  guide  to,  and  destroy  radar  emitters  operating  through¬ 
out  a  wide  range  of  frequency  bands.  [DELETED],*” 

[DELETED].*”  U.S.  aircraft  fired  1,961  HARMi  in  Operation  Desert 
Storm.*** 

[DELETED]. 

[DELETED].*** 

Alarm:  a  short-range  British  antiradiation  missile.  It  uses  a 
mioroprocesso^based,  software-controlled  broadband,  microwave  passive 
seeker  to  guide  the  missile  toward  enemy  radar  emissions.  Power  is 
supplied  by  a  single  two-staged  solid-ftiel  rocket  motor.  Flight  control 
is  through  aft  cruciform  moveable  fins  actuated  electrically.  The  seeker 
can  be  programmed  before  and  during  flight  with  appropriate  target  radar 
characteristics  and  threat  priorities.  The  seeker  switches  on  shortly  after 
release  and  homes  directly  on  to  the  highest  priority  target.  Should 
Alarm  fail  to  lock  on  a  target  because  of  transmission  shut-down,  It 
climbs  to  an  altitude  of  40, OCX)  feet  and  deploys  a  parachute  upon  rocket 
motor  burnout.  The  missile  can  hang  on  its  parachute  for  several  minutes 
awaiting  a  hostile  radar  transmission,  then  dive  in  on  the  radar  after 
discarding  the  parachute.  It  has  a  high-explosive  warhead  with  a  Thom- 
Emi  fuze.  British  Tornados  fired  113  Alarms  during  Operation  Desert 
Storm,*” 


**'(S/NP}  FUgHt  Mamial  Suppltmtnl.  T.O.  hlM‘34-1,  p  1-87. 

***(S/NF)  IbU,  p  1-94. 

***(S/NF)  IbU,  p  1-97. 

***The  USAP  fired  1,067;  (he  usn  661;  end  the  usMC  233.  (U)  aw  APS  Swtsiiaa 
Comptndtm,  Tablet  188,  189,  and  190,  “Dewrt  Shleld/Slorm:  USAP,  USN,  and  USMC 
Weapons  Coit  and  Utilization  (PY  9(V9I$).’’ 

***(S/NP)  Flight  Manual  Suppltmtnl,  T.O.  hlM-34-l,  pp  1-94,  1-97. 

***(S)  Operational  Research  Branch  Headquarters  Strike  Command,  p  8. 
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AIMO'Alr  Weapon  Systems 


The  Air  Force  P-ISC  and  Navy  F-14  aircraft  were  the  primary  air 
superiority  fighters  used  in  Desert  Storm,  although  other  Coalition  aircraft 
achieved  ai^to-air  kills.  In  all,  Coalition  lighters  killed  thirty-seven  Iraqi 
aircraft  without  suffering  an  aerial  combat  loss;  the  P-ISC  was  credited 
with  eighty-seven  percent  of  the  total*  kills. 


F-15C  Eaglet  a  single-seat,  all-weather, 
extremely  maneuverable  fighter  designed  to  gain 
and  nulntain  air  superiority  in  aerial  combat.  It 
has  electronic  systems  and  weaponry  to  detect, 
acquire,  track,  and  attack  enemy  aircraft  while 
^  V  operating  in  friendly  or  enemy-controlled  airspace. 

liie  P-lS*s  main  advantage  is  its  versatile 
multimode,  pulse-Doppler  radar  system.  The  system  can  track  high¬ 
flying  as  welt  as  low-flying  targets  without  being  confused  by  ground 
cluttei^  true  look-down  shoot-down  capability.  The  Eagle  first  flew  on 
27  July  1972  and  its  initial  operation^  capability  occurred  in  197S. 
Before  the  Oulf  War  began,  over  l,t00  hod  been  delivered  to  U.S.  Air 
Porce  squadrons,  and  more  than  280  additional  aircraft  had  been  delivered 
to  or  ordered  by  Israel,  Japan  and  Saudi  Arabia. 


Two  squadrons,  consisting  of  24  P-15Cs  from  the  1st  Tactical  Fighter 
i^ng  (Langley  APB,  Vitginia),  were  among  the  first  U.S.-based  aircraft 
to  deploy  to  Saudi  Arabia  on  7  August.  A  total  of  125  P-15C8  eventually 
deployed  to  Southwest  Asia.  This  force  represented  about  28  percent  of 
the  to'oil  Air  Force  inventory.”^  The  U.S.  F-lSCs  flew  5,667  offensive 
and  defensive  counterair  missions  during  Operation  Desert  Storm,  and  the 
72  Royal  Saudi  Air  Force  F-15s  flew  2,080.*^*  Sortie  lengths  ranged 
between  4.0  and  9.0  hours,  as  opposed  to  the  shorter  durations  flown 
during  training  exercises. 


As  the  Air  Force’s  primary  air  superiority  fighter,  the  F-15C  was 
responsible  for  manning  the  high-value  airborne  asrr  :t  (hvaa)  combat  air 
patrols  (caps)  over  the  mainland  and  generally  for  keeping  the  overland 


<4  tht  Nr$km  Gu(f  War.  p  T-57. 

*"(U)  OWAPS  Siatistieal  Compaiuiim,  T«blo  96.  "P-lSC:  USAP  and  Saudi  Arabia 
Sortiei  by  Miuion  Type.” 
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area  free  of  Iraqi  aireraft.  The  Eagles  were  used  extensively  for  sweep 
and  escort  missions  early  in  the  war  when  it  was  assumed  the  Iraqi  Air 
Force  would  contest  Coalition  air  strikes.  When  the  Iraqi  Air  Force 
declined  the  flght,  the  Eagle  was  used  mostly  to  protect  against  a  “last 
gasp”  attack  against  the  HVAA  aircraft,  caps  were  also  set  up  over  Iraq 
to  ^  and  intercept  Iraqi  aircraft  fleeing  to  Iran. 

P‘lSCs  successfully  accomplished  these  missions  by  flying  two*  and 
foiu^'Shlp  formations.  Formations  included  trail,  offset  trail,  and  line 
abreast  for  sweep  and  force-protection  missions,  capi  throughout  Iraq 
were  supported  by  awacs  as  F-15Cs  sorted  and  identified  targeU  ending 
in  pursuit  to  get  within  missile  parameters  for  valid  shots. 
[DELEIED].*^  In  all.  U.S.  P-15Cs  shot  down  thirty-one  Iraqi  aircraft; 
twenty-three  kills  were  with  AIM-7s.  and  eight  kills  were  with  AIM-9s.^^ 
P-lSCs  did  not  use  their  guns  for  aiMo-air  kills,  but  one  did  accomplish 
a  first  by  shooting  an  IL-76  Candid  with  its  gun  while  the  Candid 
remained  on  the  ground.**' 

A  wide  variety  of  armament  could  be  carried  on  external  weapon 
stations.  The  number  varied  depending  on  whether  the  aircraft  was  fitted 
with  a  conformal  fuel  tank.  During  Desert  Storm.  P-tSCs  carried  an 
internal  M-61A1  20-mm  cannon,  four  AIM-9L/M  Sidewinders,  and  four 
AIM-7  Sparrow  missiles. 


F-14  Tomcatt  a  two-seat,  twin-engine  fighter 
with  variable-geometry  wings.  The  Tomcat,  the  U.S. 
Navy’s  standard  carrier-based  lighter,  is  large,  fast, 
heavy  and  designed  around  its  long-range  AIM-S4 
Phoenix  air-to-air  missile  and  its  pulse-Doppler, 
multimode  radar.  F-14s  also  fly  with  a  Tactical  Air 
Reconnaissance  Pod  System  (tarps)  that  incorporates 
optical  and  infrared  cameras  allowing  the  aircraft  to 
perform  a  photo  reconnaissance  role  without  degrading  its  performance 
in  other  roles.  The  first  flight  was  on  21  December  1970,  and  initial 


**’(S)  USAP  Air>to<Air  Kill  Msirix,  Hq  taodot  (A-Tesm),  13  Nov  91. 

**°(S)  OWAPS  Pile  CHST  U.S.  Air  Force  Alr-to>Alr  Mliille  Reiulu,  Quick  Look, 
USAPTAWC. 

**'(S)  Dtstrt  Storm  Air-lO’Air  £figag0m0nts,  3  Mur  92,  ‘‘Alr-to*Alr  Analyili  In 
Deuit  Storm,"  p  32. 
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operational  capability  occurred  in  1973.  During  Desert  Storm,  the  F’14 
was  still  in  pr^uction,  and  the  U.S.  Navy  had  699  in  service. 

F-14s  were  deployed  aboard  five  of  the  six  carriers  in  theater  and 
operated  from  the  Red  Sea  and  the  Persian  Quif.  They  fiew  fighter 
sweep.  CAP,  escort,  and  fleet  defense  missions  during  Desert  Storm. 
Operations  were  conducted  day  and  night,  at  all  altitudes,  depending  on 
the  threat  and  specific  mission  objectives.  On  the  opening  night  of  the 
war,  F<14s  join^  with  F*lSs  to  perform  a  fighter  sweep  of  Iraq,  where 
the  Phoenix  missile  could  be  employed  at  its  maximum  range.  Barrier 
CAP  missions  also  were  flown  to  protect  Coalition  naval  forces  and  Gulf 
Cooperation  Council  coastlines  throughout  the  war.  Later  in  the  conflict, 
P-14s  were  used  to  establish  and  maintain  caps  to  intercept  Iraqi  aircraft 
attempting  to  flee  to  Iran.  The  additional  capability  of  the  TARPS  system 
provided  daytime  Inuigery  for  battle  damage  assessment,  prestrike 
planning,  nwritime  interception  operations,  and  detection  of  Scud  missile 
launch  site  locations. 

During  Operation  Desert  Storm,  109  F-I4s  flew  4,005  sorties.’^^  One 
F>14  was  lost,  only  6  intercepts  were  flown,  and  F>14s  shot  down  1  Iraqi 
helicopter.^ 

Armament  Included  an  internal  20<mm  Vulcan  Oatling'type  gun  with 
67S  rounds  of  ammunition,  Phoenix,  AlM-7,  and  AIM>9  ai^to-air 
missiles.  Up  to  8  missiles  could  be  carried  on  the  Tomcat  in  various 
combinations:  6  AIM-S4  Phoenix  and  2  AIM-9s‘.  6  AIM>7s  and  2  AIM* 
9s:  2  Phoenix  and  3  AIM>7s  and  2  AIM*9s;  or  4  Phoenix  and  2  AIM«7s 
and  2  AIM-98. 


majorily  of  mliiloni  were  ii  followi:  2,802  dca,  607  oca,  end  290 
reconnaiiiince.  (U)  OWAps  Slatisikal  Compendium,  Table  99.  "P-14;  USN  Sorties  by 
Million  Type." 

**^CoHducl  on  the  Persian  Ouff  War,  pp  T-34  and  T-9.9. 
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Tornado  F3/ADV:  a  Iong<renge  interceptor 
with  infrared  AlM-9.  Skyflash  radar  missiles,  and 
an  internal  27-mm  gun.  [DELETED].^ 
[DELETOD].«* 


Mirage  2000:  ut  air*8uperlority  fighter  and 
interceptor  with  initial  operational  capability  in 
1984.  The  French  deployed  twelve  Mirage  20008, 
which  flew  mainly  air  defense  capi  dong  the 
Saudi  border.  They  were  armed  with  IR  Magic 
and  radar-guided  Mttre  missiles. 


Air-to-Alr  Weapons 

This  section  begins  with  a  general  description  of  missile  types, 
followed  by  types  of  guidance,  and  ends  with  aerial  missiles  used  in 
Desert  Storm. 

Miutk  Tyipw 

A  missile  can  be  either  guided  or  unguided.  Unguided  missiles 
follow  the  natural  laws  of  motion  to  establish  a  ballistic  tr^jectoiy. 
Guided  missiles  can  either  home  to  the  target  or  follow  a  nonhoming 
course.  Nonhomlng  guided  missiles  are  either  inertially  guided  or 
preprogrammed.  Homing  missiles  can  be  active,  seiniactive.  or  passive. 
An  active  missile  carries  the  radiation  source  on  board  the  missile. 
Radiation  from  the  missile  is  emitted,  strikes  the  target,  and  is  reflected 
back  to  the  missile.  The  missile  then  self-guides  on  this  reflected 


^^Royal  Saudi  Air  Force  Syiwmi  Analyiii,  pp  IS9, 160. 

"’(UiOWAPS  Slatitlicaf  Compendium,  Table  81,  "Total  Sortlei  by  0.8. 
Service/ Allied  Country  by  AIrcraA  Type.” 
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radiation.  A  passive  missile  uses  radiation  originated  by  the  target  or  by 
some  source  not  a  part  of  the  overall  weapon  system,  lypically,  this 
radiation  is  in  the  infrared  (IR)  region  (Sidewinder)  or  the  visible  region 
(BO  Maveriok),  but  can  also  occur  in  the  microwave  region  (Shrike),  A 
semiactive  missile  has  a  combination  of  active  end  passive  characteristics. 
A  source  (launch  aircraft)  of  radiation  is  part  of  the  system  but  is  not 
carried  in  the  missile.  The  source  radiates  energy  to  the  target,  and  the 
target  reflects  the  energy  back  to  the  missile.  The  missile  senses  the 
reflected  radiation  and  homes  on  It.^ 

7>pw  QfOuidanct 

Quldanoe  is  the  means  by  which  a  missile  steers  to  a  target.  For 
ballistic  missiles,  the  guidance  occurs  before  launch  in  the  form  of  pre¬ 
launch  attempts  to  reduce  aiming  errors.  For  guided  missiles,  the  guid¬ 
ance  occurs  after  launch.  By  guiding  afler  launch,  the  effect  of  prelaunch 
aiming  errors  are  minimized.  Post  launch  guidance  can  be  done  in  the 
following  ways: 

Lead  Pursuit;  the  launch  aircraft  directs  its  velocity  vector  at  an 
angle  from  the  target  so  that  missiles  or  projectiles  launched  from  any 
point  on  the  course  impact  on  the  target  if  within  the  range  of  the 
weapon. 

Deviated  Pursuit:  the  missile  tracks  the  target  and  produces 
guidance  commands  to  establish  a  fixed  lead  angle,  When  the  fixed 
lead  angle  Is  zero,  deviated  pursuit  becomes  pure  pursuit.  No  Desert 
Storm-vintage  missile  was  designed  to  fly  deviated  pursuit. 

Pure  Collision:  a  straight-line  course  flown  by  a  launch  aircraft 
or  weapon  such  that  It  collides  with  the  target. 

Lead  Collision:  a  straight-line  course  flown  by  a  launch  aircraft 
such  that  it  achieves  a  single  given  firing  position.  The  time  of  flight 
of  the  weapon  is  a  constant. 


^FUghi  Manual  T.O.  hlM‘34,  p  4.2.t. 
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Command  Guidance;  the  launch  aircruft  tracks  the  target  with 
one  radar  and  tracks  the  missile  with  a  second  radar.  A  computer  on 
the  launch  airaraft  determines  if  the  missile  is  on  the  proper  trajectory 
to  intercept  the  target.  If  it  is  not,  steering  commands  are  generated 
by  the  computer  and  transmitted  to  the  missile. 

Beam  Rider:  the  launch  aircraft  tracks  the  target  with  a  V-shaped 
beam.  The  missile  flies  at  the  bottom  of  the  V.  If  the  missile  moves 
out  of  the  bottom  of  the  V,  sensing  circuits  in  the  missile  cause  the 
missile  to  return  to  the  correct  position.  As  long  as  the  launch  al^ 
craft  continues  to  track  the  target,  and  the  missile  continues  to  ride 
the  radar  beam,  the  missile  will  intercept  the  target. 

Proportional  Navigation:  a  course  flown  such  that  the  lead  angle 
Is  changed  at  a  rate  proportional  to  the  angular  rate  of  the  line  of 
light  to  the  taiget.^^ 


Alr*to*Air  Missiles 


Figure  9 
AIM-7M 


AIM-7  SparroM'  Mliillei  a  supersonic,  alMo-air  radar-guided  mis¬ 
sile  designed  for  ejection  launch.  The  missile  can  intercept  and  destroy 
targets  in  advene  weather  conditions  and  does  not  require  visual  target 
acquisition.  F-lSCs,  F*15Es,  F-168,  and  F*4Qs  can  all  carry  and  Are 
AIM-7M  missiles.  The  AIM-7  is  a  semiactive  homing  missile***  that 
guides  on  either  continuous  wave  or  pulse  Doppler.  The  AIM-7M  homes 
on  energy  radiated  by  the  launching  aircraft  and  reAected  by  the  target 
(Figure  10).  Therefore,  the  target  has  to  be  illuminated  through-out  the 
missile's  time  of  flight. 

The  AIM-7M  Sparrow  represents  a  quantum  leap  in  capability  over 
older  AIM-7s.  It  has  a  blast  fragmentation  warhead,  and  its  solid-propellant 


A  Mmloctlve  homing  mluile  had  a  combination  of  active  ond  paiiivo  choracteria- 
llci.  The  source  of  radiation  was  part  of  the  system  but  was  not  carried  In  the  missile. 
The  source  (usually  at  the  launch  point)  radiated  energy  to  the  target,  which  reflected  the 
energy  back  to  the  missile.  The  missile  sensed  the  rellected  radiation  and  homed  on  it. 
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Figure  10 

Semi*active  Homing 


rocket  motor  provides  boost-sustained  thrust.^’  The  m^or  improvement 
is  its  new  digital  data  processor,  which  provides  the  following: 
(1)  projjrammability  to  meet  future  threats,  (2)  simultaneous  track  of  two 
taqetf  within  the  antenna  beamwidth,  (3)  prediction  of  line  of  sight  rates 
to  make  target  fades  less  severe  on  missile  guidance,  (4)  tracking  and 
avoiding  of  main  beam  clutter,  (5)  improved  performance  against  ad¬ 
vanced  ECM,  (6)  improved  fuze  arming  science,  (7)  improved  bw- 
altitude  performance,  and  (8)  an  active  ^ze. 

[DELETEDl:”' 


three  buic  air-to-a<v  tniiiile  motor  typei  were  all-boost,  all-sustain,  and  boost- 
sustain.  Tiie  all-boost  motor  typically  made  the  missile  accelerate  rapidly,  causing  a  high 
peak  velocity.  The  short  time  of  fli^t  (TOP)  for  a  given  range  caused  high  miscile  drag 
and  high  aerodynamic  heating.  This  motor  type  was  atk^quate  fur  rear  heinisphere,  tail 
chase  encounters.  The  ali-sustain  motor  produced  slow  missile  acceleration,  resulting  in 
lets  aerodynamic  drag  and  longer  flight  time,  for  a  given  range.  Because  the  motor 
burned  for  a  long  period  of  time,  the  motor  could  be  used  to  overcome  gravity  in  a  look¬ 
up  engagement  and  provided  tufficient  velocity  for  maneuvering  at  high  altitude.  This 
type  of  motor  wu  suitable  for  head-on  engagenwnts  to  high  altitude.  The  boost-sustain 
motor  represented  an  attempt  to  combine  the  best  features  of  the  all-boost  and  the  ail- 
susUdn  motors.  The  boost-sustain  motor  was  designed  so  that  the  sustain  phase  of 
propulsion  malnuined  Uie  velocity  achieved  at  the  end  of  boost. 

^Flight  Manual  T.O.  l-lM-34,  p  4-12. 

*’'(S)  OWAPS  File  CHST  8-6,  pp  4,  5. 
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IbUJ  AIM>7M  AttempU 
Tottl  AIM-7M  Kilii 


(DELETED 

(DBLBTBO 


The  AIM'TM  provided  kiok>down/shoot-down  capability  in  Desert 
Stonn,  with  most  of  the  successfUi  launches  hitting  taigets  at  low  altitude. 
PELETED].  Beyond  visual  range  (bvr)  was  authorized  in  the  minority  of 
the  engagements,  and  no  firatrici^  problems  were  encountered.^ 

Figure  11 

AIM>7M  Employment 


FIGURE  DELETED 


”*[DBLBTED). 

”*rDBLBTBDl. 

”*(S)  OWAPS  File  CHST  8-6,  p  10. 
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Figure  12 
AIM-9M 


GUIDANCE  AND  CONTROL 
SECTION 


AIM>9  Sidewinder  Missile:  a  supersonic  air-tc-air  passive-homing 
heat-seeking  missile.  F-lSCs,  P-lSEs,  F-I6s.  and  F-40s  can  all  carry  and 
Are  AIM-9M  missiles.  The  AIM-9  uses  passive  homing;  that  is,  it  guides 
on  infrared  radiation  generated  by  a  target.  Because  no  guidance  is 
required  from  the  launching  aircraft,  the  pilot  can  lake  evasive  action 
immediately  after  the  missile  is  launched.  Unlike  the  semiactive  radar 
AlM-7,  the  Sidewinder  is  a  "Are  and  forget”  missile.  It  does,  however, 
require  visual  target  acquisition.  The  AIM-9  seeker  converts  infrared 
(heat)  energy  emitted  by  the  target  into  electrical  signals  used  to  guide  the 
missile.  The  infrared  detector  is  cooled  to  improve  its  sensitivity  to 
infrared  energy.  The  guidance  and  control  unit  Incorporates  inputs  from 
gyroscopic  sensors,  allowing  the  missile  to  “lead”  the  target  and  Ay  what 
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is  termed  ft  proportional  navigation  course.^”  Fragmentation  is  the  prima¬ 
ry  kill  mechanism  for  all  AIM-9  missiles. 

Desert  Storm  AIM-9  variants  used  active  optical  target  detectors  to 
command  detonation.  The  hue  functioned  on  either  a  direct  hit  or  prox¬ 
imity  miss.  All  variants  of  the  AIM-9  used  all-boost,  solid-propellant  rocket 
motors.  The  AIM-9M  had  a  more  sensitive  infrared  detector  than  did  older 
nnodels  and  an  all-aspect  capability;  thiu  is,  it  could  sense  a  target’s  infrared 
eneigy  ftxmi  ftontal  or  lateral  quadrants  and  successfully  home. 

I 

[DELETED].** 

Ibttl  AIM-9M  Atumpu  1 1 

Tatsl  AIM-9M  Kills  6 

IDBLBTBD]." 


**Proportlonal  navigulon  was  a  course  Hown  In  such  a  way  that  (he  lead  angle 
changed  at  a  rate  proportional  to  the  angular  rate  of  the  line  of  sight  to  the  target.  This 
extended  efTectlve  range,  since  a  pure  tail  chase  or  pursuit  curve  trajectory  consumed 
more  time  and  energy. 

**(S)  OWAPS  File  CHST  8-6.  p  13 

*”lDBLBTEDl. 
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Figure  13 
AIM-120A 


HN 


AIM-120A  Advanced  Medium  Range  Air*to>Air  MUaile 
(AMRAAM);  a  new'generation  rada^homing  air-to-air  missiie  with  a  blast 
fragmentation  warhead.  It  has  an  all-weather,  beyond-visual-range  capa¬ 
bility  and  serves  as  a  follow-on  to  the  AIM-7  Sparrow  missiie  series. 
The  AIM-120A  missile  is  faster,  smaller,  and  lighter  than  its  predecessors 
and  has  improved  capabilities  against  low-altitude  targets.  It  incorporates 
active  radar  homing  in  conjunction  with  on  inertial  reference  unit.  This 
unit  and  its  microcomputer  system  make  the  missile  less  dependent  on  the 
Are  control  system  than  were  previous  radar  missiles,  enabling  the  pilot 
to  aim  and  Are  several  missiles  simultaneously  at  multiple  targets.  Like 
the  infrared  AIM-9,  the  AIM'120A  is  a  “Are  and  forget"  missile;  the  pilot 
can  Are  and  then  perform  evasive  maneuvers  while  the  missiles  guide 
themselves  to  targets. 

[DELETED]:*" 


*"(S)  XOOrr,  Psper  on  AMRAAM/P-IS  Probtemi  in  Desert  Storm.  26  Peb  91,  p  1, 
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[DELETED]. 


AIM-S4  Phoenix:  the  U.S.  Navy’s  long-range  fleet  air  defense 
inl8sile[DELBTED].>» 

[OBLBTBD].^"  [DELETED].^*  No  AIM-S4s  were  used  in  Desert 
Storm. 

Special  Aircraft 

XAC-130A/II  Spectre  Gunihlpi  amodlfledC>130 
aircraft  that  first  saw  action  during  the  final  stages  of 
the  Southeast  Asia  conflict.^**  The  aircraft’s  primary 
missions  are  close  air  support*  air  interdiction,  and 
armed  reconnaissance.  Other  missions  include 
perimeter*  and  point  defense,  escort,  airdrop-  and 
extraction-zone  support,  forward  air  control,  limited 
command  and  control,  and  combat  search  and  rescue. 

During  Desert  Storm,  AC*  130s  flew  104  sorties^"  comprising  close 
air  support,  special  operations  support,  and  on-call  air  inteiriiction 
missions.  While  supporting  the  Coalition  forces,  one  AC-130H  was  shot 
down  by  an  inftared  surface-to-air  missile  during  the  battle  of  KhaQl. 

AC-130H  armament  included  two  20-mm  Vulcan  Qatling  Guns  with 
6,000  rounds  capacity  and  a  rate  of  Are  of  2,500  round  per  minute,  a 


Scort,  p  393. 

"“Oant,  p  219. 

^*D«urt  Scon,  p  393. 

heavily  armed  aircraft  had  lide-flring  weaponi  integrated  with  lophiitlcated 
Mniora,  navigation,  and  (Ire  control  lyitemn  to  provide  surgical  firepower  or  area  satura¬ 
tion  during  extended  loiter  Ume,  at  night,  and  in  adverse  weather.  Its  sensor  suite  consist¬ 
ed  of  a  low-light-levei  television  sensor  and  an  infrared  sensor.  Radar  and  electronic 
sensors  also  gave  the  gunship  a  method  of  identifying  friendly  ground  forces  and  of 
delivering  ordnance  during  adverse  weather  conditions.  Navigational  devices  Included  an 
inertial  navigation  system  (ins)  and  global  positioning  system  (OPS). 

^^UlaWAPS  Statistical  Compendium,  Table  81,  ‘Toud  Sorties  by  U.S.  Sor- 
vice/Allled  Country  by  AlreraA  Type." 
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40'mm  Bofors  cannon  with  276  rounds  capacity  and  a  rate  of  Are  of  100 
rounds  per  minute,  and  a  lOS-mm  Howitzer  with  101  rounds  capacity  and 
a  rate  of  Are  3  to  S  rounds  per  minute. 

XMC-130B  Combat  Iblon:  a  C*130E  Hercules 
modlAed  for  special  operations.  It  is  equipped  with 
aeriai  refiieling  equipment,  terrain*  following  radar,  an 
inertial  navigation  system,  a  high*speed  aeri^  deiivery 
system,  and  the  suiface-to-air  Pulton  recovery  system. 
During  Desert  Storm,  the  aircraft  was  used  primarily 
for  inftltratlon  mis^ons  and  to  resupply  special 
operations  units  on  the  ground.  The  special  navigation  and  aerial  delivery 
systems  were  used  to  locate  small  drop  zones  and  deliver  people  and 
equipment.  The  aircraft  also  was  able  to  penetrate  hostile  airspace  at  low 
altitude,  and  the  crews  were  specially  trained  in  night  and  adverse 
weather  operations. 

The  MC-130B  Arst  entered  the  Air  Force  inventory  in  1966. 
Fourteen  of  these  special  aircraft  were  assigned  to  the  Air  Force  Special 
Operations  Command.  Four  MC*130  Combat  Iblons  from  the  8th 
Special  Operations  Squadron  participated  in  Desert  Storm  and  Aew 
eighty*four  sorties.*^  They  conducted  psychological  operations  by  Aying 
multiple  leaAet-drop  missions.  In  luldition,  MC*I30s  dropped  eleven 
BLU-82/B  QP  bombs. 

XHC*130  Hercules:  an  extended-range,  search 
and  recovery  version  of  the  C*130  transport 
aircraft.  ModiAcations  to  the  HC-130  include 
updated  engines  and  search  and  rescue  equipment 
for  the  recovery  of  aircrews.  The  HC*I30  also 
has  advanced  direction*Anding  equipment  and  an 
aiMo*air  recovery  system.  The  four  HC-130P/N 
aircraft  Aew  107  reftieling  and  support  missions  for  special  operations 
helicopters  in  Desert  Storm.**’ 


*"(U)  IbU. 

**’The  air  rafUeling  lyitem  conilited  of  sir  reftieling  podi  on  each  wing.  Bach  pod 
houMd  an  air  reftieling  hoie.  low  speed  drogue,  and  in  associated  mechanical  and 
hydraulic  lyiiem.  It  wu  used  to  reftiel  MH/HH*S3.  MH>60,  and  other  helicopters. 
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Helicopters 


MH-53J  Pave  Low  Hit  a  radeiigned  19S0i  helicopter  with 
upgraded  avionlci  and  sensors.  Designed  for  the  Marine  Corps  as  a 
hMvy'lift  logistic  support  heiic'iister,  the  iblikorsky  H-S3  (fore-runner  to 
Pave  Low  IH)  was  procured  in  limited  numbers  by  the  Air  Force  starting 
in  1967,  and  extensively  mcdiAed  for  use  as  a  long-range  combat 
teacueairoraft.^  The  H-S3‘j  v  et  e  progressively  modified  to  MH-S3J  Pave 
Low  in  standards  with  the  addition  of  pur,  high-resolution  terrain- 
avoidance  radar,  improved  avionics,  and  cockpit  symbology.  By  the  eve 
of  Desert  Shield,  all  Air  Force  H-S3b  had  been  mt^ified  to  Pave  Low  III 
standards,  were  equipped  with  flare  and  chaff  dispensers,  ops  for  precise 
navigation,  and  SO-caliber  machine  guns. 

In  Desert  Storm,  the  MH-S3J  proved  capable  of  penetrating  deep  into 
Iraqi  airspace.  The  Pave  Low’s  PUR  and  temtin-following  radar  permitted 
sate  flight  at  extremely  low  altitudes  at  night,  ops  permitted  precise 
navigation.  Poor  visibility  and  lack  of  visual  cues  rendered  attempts  to  fly 
and  navigate  with  only  night  vision  goggles  (NVOi)  dangerous  except  under 
optimum  conditions’*^  Of  Coalition  helicopters,  only  the  Mli-S3J  was  able 
to  operate  consistently  on  dark,  moonless  nights.  The  13  Pave  Lows  flew 
282  sorties’*  and  participated  in  comtuU  search  and  rescce  operations, 
infiltration,  exflltration,  and  other  important  missions  into  threat  areas.  The 
MH-S3  aircraft  opened  the  war  by  guiding  Apache  AH-64s  to  their  targets. 


’**The  H-S3  hid  iu  origini  In  the  Sikonky  HR2S,  ■  reciprocillng-englne  Marine 
Corpi  heivy-llfl  helicopter  deiigned  to  ■  1951  requirement,  which  entered  lervice  In 
1936.  The  initial  Marine  Corpa  venlon,  the  CH-53A.  which  lint  dew  in  1964,  inherited 
many  of  the  buic  technologiei  from  the  HRIS;  ipecillcally,  the  dynamic  rotor  head 
components  and  extruded  tiuuilum  rotor  blade  ipors.  The  Air  Force  combot  reKue 
version,  the  HH-S3B/C,  entered  service  in  late  1967.  Burl  H.  Tilford,  Jr.,  Search  and 
Rtscut  In  Soulhtoil  Atla  (Office  of  Air  Porce  History;  Washington,  D.  C.,  1980),  p  70. 

’*U  Col  Comer,  the  MH-53J  Squadron  Commander,  expressed  the  problem 
succinctly:  "As  Ur  u  flying  operations  went,  we  found  . . .  that  we  had  a  real  problem 
with  visibility.  The  wind  blew  the  sand  around  ail  day  in  about  dfleen  to  twenty  knots 
of  wind.  It  was  vary  light  sand  and  would  remain  suspended  In  the  air.  At  night,  if  there 
wai  no  moon,  the  suspended  sand  craated  a  haze  that  reduced  visibility  to  one  mile  and 
often  less.  The  terrain  was  so  uniform  of  surface  that  it  was  hard  to  diKem  any 
features."  Under  these  conditions.  Comer  considered  NVOi  "aimost  useless."  Comer, 
HUtory,  p  8. 

’*(U)awAPB  SuuUileal  Compriulium,  Table  81,  "Total  Sonies  by  U.S. 
Service/Allled  Country  by  Aircraft  Type." 
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In  addition,  the  MH'53J  was  used  for  the  first  successful  combat  recovery 
of  a  downed  pilot  in  Desert  Storm. 

MH-dOO  Pave  Hawkt  a  modified  UH-60A 
Blackhawk  used  for  night  operations  and  combat 
nearoh  and  rescue.  The  Pave  Hawk  has  several 
special'mission,  night,  ali*weather  upgrades.  The 
upgrades  include  an  additional  117-gallon  internal  fuel  tank,  in-flight 
reveling  capability,  a  doppler/inertial  navigation  system,  electronic  map 
display,  Pave  Low  HI  plir,  satellite  communications,  and  a  600-poun(l 
capacity  external  rescue  hoist  that  anchors  a  “fust-rope”  repelling  system. 
It  is  armed  with  a  12.7-mm  machine  gun. 

The  Pave  Hawk  entered  operational  use  in  September  of  1987.  In 
Desert  Storm,  8  MH-60s  flew  284  soriiei,^  primarily  for  combat  search 
and  rescue  and  for  transporting  reconnaissance  teams  into  Kuwait  and 
Iraq. 


Aircraft  and  Weapon  Syatenu  Not  Employed 


B>tB  Lanetr 


The  B- IB  Lancer  is  a  long-range  bomber 
originally  designed  for  the  nuclear  strategic  role. 
Lancer  Joined  the  Strategic  Air  Command  alert 
force  on  1  October  1987.  At  the  time  of  Desert 
Storm,  Its  conventional  capability  had  not  been 
fblly  developed. 


The  B-IB  role  in  Desert  Shield  and  Desert  Storm  was  primarily  to 
assume  the  nuclear  alert  commitments  of  B-S2  squadrons  deployed  in  the 
war.  SAC  chose  this  role  for  the  B-IB  because  of  its  munitions 
incompatibilities,  crew  training  focus,  relationship  to  arms  control  treaties, 
and  limitations  on  its  electronic  warfare  equipment.  The  significant 
resources  available  to  the  Coalition  meant  that  this  non-use  was  never  a 
critical  factor. 


*"(U)  Ibid. 
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During  Desert  Storm,  the  only  conventional  munition  the  B-IB  was 
certified  to  carry  was  the  500-pound  MK-82  air  inflatable  retard  bomb. 
A  total  of  84  bombs  could  be  carried  by  each  aircraft.  Although  the  B- 
IB  could  cany  a  larva  number  of  weapons,  its  accuracy,  especially  when 
combined  with  medium-  or  high-altitude  deliveries  and  the  long  (1,700- 
foot)  narrow  shape  of  its  weapon  impacts  over  the  ground,  limit^  its 
usefuiness  against  point  and  area  targets.*"  A  more  desirable  pattern  was 
produced  by  a  cell  of  B-S2  aircraft,  which  could  lay  a  dense  pattern  of 
cluster  bombs  within  a  rectangle  of  considerable  size. 

The  B-lB's  extensive  and  unique  preloading  requirement  com¬ 
pounded  the  difficulty  of  using  this  aircraft.  It  needed  a  large  facility  for 
bomb-rack  buildup.  Since  the  facility  was  not  mobile,  flying  missions 
directly  from  the  conus  would  have  taken  less  time  than  loading  the 
B-l*s  bomb  racks  at  a  forward  location.”'  [DELETED].*" 
[DELETED].*" 

A  possible  B-lB  role,  launching  conventionally  armed  cruise  missiles, 
did  not  emerge  because  start  guidelines  and  national  policy  dictated  that 
the  B-IB  would  not  be  loaded  with  operational  al^Iaunched  cruise 
missiles  until  the  cruise-missile-modifled  B-52s  were  retired.*" 

Another  reason  for  its  nonparticipation  was  that  an  insufficient 
number  of  B-IB  crews  were  trained  to  accomplish  conventional  bombing 
missions,  Focus  on  the  strategic  nuclear  role  of  the  bomber  meant  that 
little  or  no  emphasis  had  been  placed  on  developing  crew  capability  to 
bomb  accurately  with  conventional  ordnance. 

In  addition  to  weapon,  fuze,  and  training  problems,  the  B-IB  was 
BCM  deficient.  In  its  war  time  configuration,  the  B- IB  was  less  capable 
of  evading  enemy  threats  than  the  B-52.  A  protracted  problem  remained 
In  the  BCM  portion  of  the  AN/ALQ-Idt  defensive  avionics  system 


*"(S)  Bob  ByMWikI,  Point  Paptr  on  B>IB  Canvanllonal  O/toratlons  Capability, 
3  Aug  90. 

*"(8)  /bU. 

*"(S/NP/WN/RD)  HUtory  c/tbt  Sirattsk  Air  Command,  p  292. 

*"[DBLBTBD1. 

*"(8/NF/WN/RD)  History  oftht  Strattiic  Air  Command,  p  63. 


122 


designed  to  detect,  identify,  and  jam  enemy  radars.  A  flawed  receiver 
design,  detected  during  flight  testing,  prevented  the  system  from  meeting 
SAC'S  BCM  requirements  for  the  1990s.”^ 

Other  B'lB  problems  existed  at  the  time  of  Desert  Shield  and  Desert 
Storm.  Installation  of  a  Are  protection  and  ftiei  Isolation  modiflca*tion 
had  not  been  completed.*^  Yet  to  be  installed  was  a  stability 
enhancement  Amotion  to  augment  the  aireraft’s  stall  Inhibitor  system  and 
expand  its  flight  envelope  at  low  altitude  while  carrying  more  weight.*” 
B>lBs  also  had  chronic  engine  problems.  Approximately  a  year  before 
the  start  of  Desert  Storm,  B>1B  flight  missions  had  been  cancelled 
because  of  persistent  engine  problems.*”  These  dilemmas,  along  with 
ClNCSAC's  decision  to  place  the  bomben  on  Single  Integrated  Operations 
Plan  alert,  put  a  stop  to  plans  for  deploying  B-IBs  to  Southwest  Asia. 

The  B* IB  long-range  strategic  bomber  was  not  completely  ready  to 
perform  as  a  conventional  bomber  in  a  tactical  role  in  Desert  Storm.  Its 
problems  were  too  great  to  overcome  before  the  outbreak  of  hostilities. 
Further  modiflcatlons  of  the  B-IB  were  required  before  it  could  have  an 
effective  role  in  conventional  operations. 

Hm  Nup 

The  AOM-142  Have  Nap  is  a  highly  effective,  precision-guided 
rocket-propelled  al^launched  missile.*”  Utis  3,000-pound  missile  has  a 
750-pound  blast  fragmentation  warhead.*”  [DELETED].*"  Rafael 
Industries,  in  Haifa,  Israel,  designed  and  built  the  Have  Nap  weapon 
system. 


***(S/NP/WN/RD)  AM  p  64. 

***MOIOMMS  Paint  Paptr  on  ihi  P-IB  Ovarwing  Faring  Modification,  1 1  Jun  91. 

^aACftOMM  Faint  Paper  on  the  B-IB  Stali  Inhibitor  System  3/Stability 
Bnhaneement  Function,  13  Api  90. 

*”(S/NIVWN/RD)  History  ef  the  Strategic  Air  Command,  p  314. 

*”(S)  Msl  kanu.  "Bullet  Background  Puper  on  aom-142  (Have  Nap),"  Hq 
SAODOOQ,  II  PSh92. 

*'°I990  Weapons  Pile,  p  S-A-IO. 

**'(S)  Mqj  Karna,  "Bullet  Background  Paper  on  ACM- 143  (Have  Nap).” 
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Have  Nap,  although  a  very  capable  weapon  system,  was  not  used 
during  Desert  Storm.  It  Is  fair  to  speculate  that  it  was  not  used  because 
of  the  policy  implications  of  launching  an  Israeli-made  weapon  against 
an  Arab  country,  Though  not  used  during  the  Gulf  War,  Have  Nap's 
capabilities  and  characteristics  are  worth  nwntlonlng. 

[DELETED].*”  [DELETED].*” 

Representative  targets  for  Have  Nap  Include  power  plant 
transformers,  generators,  and  cooling  towera;  pol  reflnery  cracking/ 
distillation  towers;  radar  or  communication  site  control  vans/buildings; 
and  research  and  development  facilities.*”  Upgrades  to  the  Have  Nap 
weapon  system,  still  ongoing  after  Desert  Storm,  Included  an  Imaging 
Infrared  seeker  and  an  1-800  penetrating  warhead. 


I 

I 
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’^^-1 - ^ 


”*(S)  Ibid. 
***(S)  Ibid. 
*”(S)  Ibid. 
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(Abovt)  AIM-71  tpirrow  MltalM.  (itiow)  AIM-9L  SIdawIndar 
Miaaila.  •  auparaonie  atr-to-air  paaalva-homing  haat-aaaklng  mlaalla. 
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Coalition  Tactics  -  Fundamentals 

Aerial  Employment  'Dactics 

At  noted  in  Chapter  1,  Coalition  air  forces  enjoyed  a  decided  advan¬ 
tage  in  the  quality  of  aircraft  and  weapons  they  brought  to  the  Gulf  War. 
The  outcome  in  combat,  however,  was  determined  by  mure  than  the 
relative  capabilities  of  the  equipment  of  the  opposing  sides;  how  that 
equipment  was  employed  ultimately  determined  the  victor.  This  section 
addresses  the  basic  tactics  employed  by  Coalition  air  forces  during  Desert 
Storm.  The  discussion  begins  with  the  point  of  contact  with  the  enemy 
and  works  backward,  addressing  factors  required  for  successful  mission 
accomplishment.  The  first  topic  is  ordnance  delivery,  including  target 
acquisition.  Supporting  air-to-air  missions  and  electronic  warfare  consid¬ 
erations,  are  the  second  and  third  topics,  followed  by  en  route  navigation 
and  defensive  formations.  Next,  cdl  of  the  general  planning  consider¬ 
ations  for  any  mission  are  addressed,  followed  by  the  special  lequire- 
ments  for  laige-scale,  multimission  strikes.  The  section  concludes  by 
addressing  the  conduct  of  an  actual  mission. 

Placing  Bombs  on  Ibrget 

Many  tactical  considerations  influenced  the  delivery  options  selected 
by  Operation  Desert  Storm  aircrews.  Enemy  defenses,  type  of  target, 
available  ordnance  and  other  factors  drove  delivery  profiles.  Basic  deliv¬ 
ery  maneuvers  were  level,  dive,  and  loft.  Level  and  dive  deliveries  are 
flown  at  both  low-  and  medium-altitudes,  whereas  loft  deliveries  are 
generally  considered  only  low-altitude  maneuvers.'  Each  basic  delivery 
method  incorporates  options  tailored  to  mission  effectiveness.  Level 


'since  aircraft  transitioned  early  on  from  low  to  medium  altitude,  loft  deliveries 
were  used  sparingly  for  only  the  first  few  days  of  Desen  Storm  and  henceforth  will  not 
be  covered  extensively  in  this  section. 
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attacks  can  be  flown  using  radar,  visual,  or  infrared  (IR)  sensors;  dive  attacks 
can  be  flown  using  visual  or  IR  sensors;  and  loft  attacks  can  bs  flown  using 
radar  or  IR  sensors.  Hiese  next  sections  describe  how  aircrews  in  Desert 
Storm  found  and  delivered  bombs  on  targets.  They  first  address  visually 
acquiring  targets  through  dive  deliveries,  then  discuss  acquiring  targets 
through  onboard  radar  or  IR  sensors  during  level  deliveries,  and  finish  by 
examining  the  unprecedented  capability  of  firing  a  laser  beam  at  a  uuget  to 
deliver  preci8ion*Uum<'guided  bombs  (lobs). 


Visual  attacks  are  normally  conducted  by  using  dive  deliveries.  During 
visual  deliveries,  the  pilot  has  to  physically  see  the  target  and  successfully 
maneuver  the  aircraft  to  position  the  pipper  in  the  heed;^^  up  display  (hud), 
or  optical-sighv  Qn  the  target  at  release  (see  Rgure  14). 

Figure  14 

Pilot’s  HUD  With  cciP  Almpoint 
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Aq  seen  from  the  above  figure,  the  pipper  is  over  the  target.  The  pilot 
also  has  displays  of  dive  angle,  airspeed  and  altitude,  along  with  addi¬ 
tional  information  to  cross  reference  during  the  attack. 

The  various  factors  Involved  in  placing  unguided  bombs  on  targets 
using  visual  dive  deliveries  are  shown  in  figure  IS. 

Figure  15 

Dive  DeUvery  Factors 


With  visual  deliveries,  *he  pilot  basically  has  two  means  available  to 
release  bombs;  a  system  delivery  utilizing  Continuously  Computed  Impact 
Point  (cciP)  or  similar  system,  and  a  manual  release.  CCIP  deliveries  use 
aircraft  system  inputs  of  velocities,  dive  angle,  heading,  winds,  altitude, 
and  weapons  infoimation  to  position  the  drift-stabilized  aiming  pipper  on 
the  CUD.  In  this  delivery,  the  aircraft  is  maneuvered  in  three  dimensions 
so  that  the  pilot  can  view  the  target  through  the  hud,  stabilize  the  aircraft 
and  release  the  bomb  at  the  correct  point  In  space  for  weapons  ballistics 
and  wind  conditions.  The  aircraft  computers  continually  update  the 
pipper  and  indicate  where  the  bombs  will  impact  on  the  ground  if 
released  at  a  particular  moment.  When  the  pilot  is  ready  and  the  pipper 
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ii  over  the  target,  he  pushes  the  “pickle"  button  to  release  the  bombs. 
Manual  deliveries  require  the  pilot  to  insert  a  milliradian  pipper  setting 
(i.e.,  angular  reference  setting)  into  the  bombsight  for  the  appropriate 
release  conditions  and  weapons  load,  then  fly  the  aircraft  to  arrive  at  the 
point  "A"  (Figure  15)  at  the  proper  dive  angle,  altitude,  and  airspeed. 
Since  manual  dellveriei  require  the  pilot  to  deal  simultaneously  with 
many  variables  to  hit  the  target,  they  are  normally  considered  backup 
options. 

In  Desert  Storm,  most  visual  attacks  were  accomplished  using  high* 
angle  dive  deliveries.  This  was  done  to  aid  target  acquisition,  increase 
Impact  angles,  and  give  pilots  usable  pipper  settings.*  Of  primary 
importance  were  dive  angle,  airspeed,  and  altitude.  Constant  forward 
pressure  on  the  control  stick  was  necessary  to  maintain  a  steep  dive 
angle,  and  airspeed  increased  and  altitude  decreased  at  phenomenal  rates. 
As  stated  above,  pilots  had  to  crosscheck  all  this  information  while 
maneuvering  the  aircraft  to  position  the  pipper  on  the  target  while  main* 
tslning  predetermined  release  conditions  necessary  to  put  bombs  on 
target.  Although  this  sounds  easy,  it  was  not.  Flying  pai«meters  are  up 
to  the  individual  skill  of  the  pilot.  Pilots  try  to  be  wings  level  in  approxi* 
mately  10  flight  at  release  so  that  the  weapon  comes  off  a  stabilized 
platform.  Any  added  0  forces  negatively  bias  the  weapon  in  the  direc¬ 
tion  of  force.  For  example,  releasing  a  weapon  with  the  aircraft  in  a  left 
bank  will  cause  the  weapon  to  land  short  and  left  of  the  aimpoint.  Other 
factors  affect  visual  releases:  enemy  threats  disturbing  pilot 
concentration;  pilot's  attention  focusing  on  the  pipper  rather  than  on 
flying  the  aircnA  in  relation  to  the  target;  acquiring  the  target  late,  so  that 
aiming  corrections  can  not  be  accomplished;  system  altitude  errors 
causing  bombs  to  hit  long  or  short  of  targets;  or  the  target  size  when 
masked  by  the  two-milliradlan  pipper.* 


*Plying  lesser  dive  angles,  depending  on  weapons,  could  cause  tho  pipper  lo  be 
depressed  beyond  (he  limits  of  the  hud.  Every  hud  or  optical  sight  has  llmltetlons  on 
how  far  down  the  pipper  cen  be  depresied  before  remolning  at  the  bottom  of  the  sight. 
This  is  a  mechanical  limitation  that  throwi  off  the  pilot’s  tracking  capability  and  puis  time 
in  the  eight.  Due  to  this  Act.  visual  level  releases  were  not  flown  In  Desert  Stotin 
because  the  resultant  depression  angles  went  beyond  the  capability  of  ell  aircraft  optical 
systems. 

*Por  ■  niori  In-depth  analysis  on  pipper  size  at  altitude  versus  ground  coverage,  see 
the  subsection  titled  “Smeit  Platform/Oumb  Bomb  Vice  Dumb  PImfornVSmait  Bomb," 
under  the  "Alr-lo-Oround  luues”  section  in  Chapter  2  of  this  report. 


I 
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Radar  DrUvtriai 


Ordnance  could  alio  be  delivered  by  using  onboard  ground*map- 
plng  radars  for  target  acquisition.  By  using  these  radars,  F*llls, 
P>15Bs,  B>52i.  Ao6i,  and  to  a  lesser  extent  P*lds  and  P/A- 1 8s.  provid¬ 
ed  the  Coalition  forces  with  an  ali-weather,  day  and  night  attack  capa¬ 
bility.  Aircrews  could  attack  by  using  the  radar  to  acquire  the  target 
or  by  using  suitable  offset  aimpointi  when  targets  did  not  generate 
sufficient  reflected  energy  (l.e.,  no-show  targets).  Radar  deliveries 
were  usually  accomplished  using  level  releases. 

Figures  16.  17.  and  18  are  three  photos  of  a  radar  scope  presen¬ 
tation  that  demonstrate  a  technique  used  to  deliver  ordnance  on  targets. 
Figure  16  is  a  longer  range,  wide  fleld-of-view  display  showing  promi¬ 
nent  geographic  feotures  surrounding  a  radar  return  from  an  urban 
center.  This  return  could  be  uied  to  update  the  aircraft  position  en 
route  to  the  target  area.  Initially,  the  cursers,  the  white  lines  crossing 
in  the  middle  of  the  screen,  were  positioned  by  the  aircraft  inertial 
navigation  lyitem.  The  weapons  system  operator  (wso)  or  bombardier 
(B/N)  then  moved  the  cursors  to  the  precise  predetermined  point  on  the 
presentation  to  update  his  true  position. 

Figure  17  shows  the  next  step.  The  scope  presentation  was 
downranged^  and  expanded  around  the  cursor  intersection  to  display  a 
smaller  area  with  finer  details.  In  this  figure,  the  urban  returns  sepa¬ 
rate  into  individual  buildings.  Once  again,  the  aircraft  position  was 
updated  by  moving  the  cursers  to  a  known  point. 


^'Downnnge”  mesni  to  docreiuie  th«  range  of  the  rader. 
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Figure  16 

Wide  Fleld*of*Vlew  Radar  Picture 


Figure  18  shows  a  final  “bombing”  scope  presentation.  Here  the 
cursors  were  moved  for  final  aiming  on  the  target,  and  gain  and  antenna 
tilt  were  adjusted  to  make  the  target  return  us  distinct  as  possible.’  The 
adjustment  corrected  as  much  as  possible  for  discrepancies  caused  by  the 
physical  features  of  the  radar  beam.  Using  radar  to  Identify  the  t^et 
location,  the  inertial  system’s  computers  then  provided  steering  to  the 
proper  position  in  the  sky  to  deliver  the  ordnance  on  the  target. 


’Oitin  wu  aciluited  to  provide  better  reiolution  and  tilt  wu  moved  up  or  down  to 
produce  •  complete  preeenUtion  of  retumt;  thii  concentruUon  of  radar  energy  on  the 
uugel  provided  a  more  accurate  bombing  "picture.” 


132 


Figure  17 

Moving  Ridar  Croiihaln  to  Update  StHring 


Figure  18 
Bombing 
Scope 

PreMntetlon 
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Level'fllght  radar  deliveries  could  be  conducted  from  any  altitude. 
The  factors  involved  in  a  level  radar  delivery  are  portrayed  in  Figure  19. 
The  weapons  computer  considered  the  effects  of  the  aircraft's  altitude  and 
speed,  the  ballistic  fall  of  the  particular  bomb  due  to  gravity,  and  winds 
present. 


Figure  19 

Level  Radar  Delivery 


Laval  Dalivary 
Gravity  Bomb* 


MOAM 


While  radar  deliveries  from  the  altitudes  used  in  Desert  Storm  were  not 
as  precise  as  lale^guided  bombs,  the  effects  were  further  enhanced  by 
using  strings  of  bombs  or  cluster  weapons. 

Iilfivnd  and  Lour  Dattvartn 

The  third  kind  of  onboard  delivery  system  used  In  Desert  Storm  was 
IR  imagery.  Infrared  system  acquisition  wm  normally  done  in  coi^unc- 
tion  with  laser  self>designatlon,  and  since  IR  systems  allowed  more 
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precise  crosshair  placement,  aircrews  sometimes  used  them  with  unguided 
bombs.  Note  that  laser  designation  had  two  functions:  to  designate  the 
desired  point  of  Impact  for  an  lx3b  and  to  provide  more  accurate  range 
data  for  unguldedi  free-fall  munitions.  This  capability  permitted  both  day 
and  night  operations  along  with  a  limited  adverse-weather  capability. 

The  main  physical  limitation  of  IR  systems  was  target  acquisition 
fleld-of-view  (pov).  Looking  for  a  target  with  an  infrared  sensor  wu 
sometimes  describe  as  looking  through  a  soda  straw.  Without  accurate 
target  coordinates  and  updated  systems,  finding  targets  with  an  IR  system 
was  dlffloult.  At  medium  altitude,  the  POV  was  wider  than  at  lower 
altitudes,  which  helped  target  acquisition.  Figure  20  depicts  the  two  povs 
available  in  the  P-11  IF  Pave  Tsok  IR  system  at  various  altitudes.  Na^ 
row  POV  reflects  a  33-  by  44-milliradian  display  whereas  wide  POV 
reflects  a  132-  by  176-milllradian  display.*  The  target  in  view  is  a  foot¬ 
ball  field.  At  500  feet,  wide  POV  covers  only  an  area  of  about  25  square 
yards.  Ground  coverage  Increases  at  10,000  feet,  with  narrow  POV  cove^ 
ing  a  little  more  than  a  football  field  in  slae.  and  wide  POV  covering 
approximately  five  football  fields.  This  increasing  ground  coverage  at 
higher  altitudes  was  relatively  marginal  when  an  aircraft  was  searching 
for  small  targets  without  precise  coordinates  and  accurate  systems.  The 
best  way  to  find  precise  aimpoints  required  photos  or  accurate  sketches 
of  the  target  area.  The  next  section  discusses  the  combining  of  IR  sen¬ 
sors  and  laser  designation  to  deliver  lobs. 

LaM§r‘OuUtd  Bomb  DtUvtrUt 

During  Desert  Storm,  Infrared  sensors  were  most  often  used  in 
conjunction  with  laser  designators  to  deliver  loser-guided  bombs.^  Two 
methods  were  used:  self-designation  and  *'buddy’’  designation.  Self¬ 
designation  will  be  discussed  first.  The  placement  of  the  crosshairs  of  the 
infrared  system  depended  on  other  systems:  the  radar  in  most  aircraft, 


Optmthiu  Manual fitr  Pava  Tack,  Ford  Aeroipace,  Peb  81,  p  3-9. 

^F-1 1  IPs,  P-l  I7i,  A-6i  and  a  handlUl  of  P-ISBi  had  Nir-dailgnailon  capability  In 
DaNrt  Storm. 
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and  the  inertial  navigation  system  in  the  F>II7.  Maximizing  the 
accuracy  of  these  systems  was  essenUal  before  searching  by  means  of  IR 
diiplayt.  The  P*117’i  accurate  navigation  system  normally  placed  the  IR 
orossludrs  within  the  Fov  of  a  target.  This  allowed  the  pilot,  after 
lufflolent  target  study,  to  find  the  targtt  without  using  other  onboard 
systems.  In  ^ler  aircraft,  the  wso  or  B/N  updated  the  inertial  system  by 
aoourately  placing  his  radar  crosshairs  on  the  target  or  an  associated 
almpolnt  with  go^  quality  coordinates.  Then  he  would  transition  to  his 
IR  display  and  search  for  the  target.*  After  the  taigei  was  acquired,  the 
aircrew  tracked  and  flred  a  continuous  beam  of  laser  light  at  the 
appropriate  dme.'*  Light  from  the  laser  was  reflected  off  th.  target  and 
received  by  the  ^ase^guided  bomb's  special  seeker,  which  was  tuned  to 
the  frequency  of  the  laser  beam.  It  was  critical  that  the  bomb  be  released 
into  the  area  (or  cone)  of  energy  reflected  from  the  target.  Once  the 
seeker  acquired  the  reflected  laser  light,  it  maneuvered  snudl  control 
surfaces  to  guide  the  bomb  to  the  target.  Figure  21  shows  how  laae^ 
guided  bombs  wore  delivered. 

Aircraft  without  this  loser  capability  could  be  paired  with  lase^oapa• 
ble  aircraft  to  double  the  number  of  precision  weapons  available  on  a 
given  mission.  In  these  "buddy"  operations,  one  aircraft  or  other  source 
(o.g.,  handheld  laser  designator)  directad  the  laser  energy  at  the  target 
while  a  separate  aircraft  delivered  the  weapon.  Again,  it  was  critical  that 
the  delivery  aircraft  release  the  weapon  so  it  could  see  the  reflected  laser 
energy  and  guide  into  the  target,  The  "buddy"  operations  were  most 
often  used  by  the  United  Kingdom:  the  British  Ibmado  aircraft  dropped 
l,(XX)>pound  LQBs  and  the  Buccaneer  supplied  lasing  for  guidance.  Also, 
Saudi  F<3s  paired  with  laser^apable  Ibmado  aircraft,  and  the  U.S.  Ma* 
rine  and  Navy  aircraft  flred  laae^guided  Mavericks  and  AQM>12'3  Skip¬ 
per  missiles  that  received  terminal  laser  guidance  from  other  sources. 
Additionally,  buddy  lasing  was  always  available  as  a  backup  option  for 
two  or  more  lase^oapabTe  aircraft  when  one  developed  maintenance 
problems.  Figure  22  depicts  the  various  modes  of  buddy  deliveries. 


*Thii  doM  not  iMin  that  •  radir  wsi  nsesuary  to  find  urgau  by  maani  of  IR 
HopM.  Howtvar,  the  radar'i  much  widar  pov  halpi  iho  wso  or  B/N  find  the  general 
tartei  area  before  going  to  the  narrow  rov'i  uioctated  with  IR  receiver! 

'^Laier  light  li  very  coherent,  which  meani  that  It  does  not  dliioomc  u  would  light 
from  an  ordinary  flashlight.  It  Is  alio  one  very  preciu  color  (i.D.,  rreqiency} 
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Figure  21 

LaseivGulded  Bomb  Release 
Aircraft  Lasing  Target  &  Turn  Away 


After  the  traniition  to  inedium*ttltitude  operations  in  Desert  Storm, 
aircrews  flew  mostly  high-angle  dive  and  level-flight  deliveries.  The 
following  sections  summnrize  the  inherent  advantages  and  disadvantages 
aisoolated  with  these  deliveries. 

As  stated  earlier,  aircrews  began  medium-altitude  dive  deliveries  by 
proceeding  to  a  predetermined  distance  from  the  target  and  making  either 
a  tactical  turn  to  place  the  target  30  to  43  degrees  off  the  nose  of  the 
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Figure  22 
Buddy  Bombing 


MUVmV  AIRORAPT 


the  airaraft  or  flying  directly  to  a  planned  rolMn  point.  Then  the  pilot 
acoompllihed  a  puih*over  to  the  desired  dive  angle  predetertnined  for 
release.  Most  of  the  day  visual  deliveries  flown  in  Desert  Storm  were  of 
this  nature.  As  with  any  visual  delivery,  the  biggest  limitation  was  target 
acquisition.  The  pilot  had  to  see  the  target  to  release  his  ordnance  effec* 
tively.  Another  limitation  was  the  propensity  for  system  altitude  errors 
associated  with  a  computer  release  at  medium  altitude.  Thene  limitations 
resulted  in  less  than  stellar  results  against  small  point  targets  when  alr> 
crews  released  ‘*dumb"  bombs  during  dive  deliveries.  Accuracy  just  was 
not  there,  and  the  small  sticks  of  bombs  dropped  by  fighters  were  not 
enough  to  cause  permanent  damage.  On  the  other  hand,  precision-guided 
munitions  released  during  dive  deliveries  were  very  accurate.  But  during 
Desert  Storm,  precision-capable  aircraft  usually  flew  at  night  and  used  the 
more  reliable  level  deliveries.  The  following  lists  advantages  and  disad¬ 
vantages  associated  with  dive  deliveries. 
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Advantages  or  Medium  Altitude'. 

•  Aircrews  in  Desert  Storm  did  not  have  to  worry  about  safe  es¬ 
cape  and/or  fragmentation  deconfliction  among  aircraft. 

•  Aircraft  faced  a  reduced  threat  ftom  smali  arms  Are.  most  aaa, 
and  IR  miifllei. 

•  Impact  angies  were  very  high,  since  pilots  released  weapons  in 
dives  ranging  anywhere  between  30  to  60  degrees. 

Disadvantages  at  Medium  Altitude', 

•  The  attacker  was  in  the  heart  of  the  surface-to-air  missile  (sam), 
air  interceptor,  and  radar  aaa  environment. 

•  Accuracy  was  not  good  against  point  targets,  since  aircraft  sys¬ 
tems  and  weapons  were  optlmired  for  low-altitude  releases. 

•  Clear  weather  was  required  ftom  the  roll-in  point  to  the  target. 

•  The  HUD  pipper  was  not  precise  at  medium  altitude  and  could 
completely  cover  small  targets  when  release  occurred  above 
13,000  feet." 

Medium-altitude  level  attacks  flown  in  Desert  Storm  were  mostly 
radar  and  lase^guided  deliveries.  Radar  deliveries  were  best  used  against 
large  area  targets  to  offset  associated  inaccuracies  inherent  with  "dumb” 
bombs  released  from  long  slant  ranges.  Precision-guided  munitions 
changed  this  targeting  process  by  giving  aircrews  an  accurate  capability 
against  point  targets.  The  following  were  advantages  and  disadvantages 
associate  with  level  attacks. 


"Por  sotiM  sinnft,  the  renter  of  the  HUD  pipper  wei  a  2>mllilra(llan  dot.  At  13,000 
feet,  this  pipper  oovered  an  area  30  feet  on  the  ground,  which  could  be  larger  then  lonM 
artillery  pir«ei. 
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Advantages  at  Medium  Altitude'. 

•  The  eircnft  were  outside  aaa  real-time  zones. 

•  Standoff  weapon  range  was  greater  than  at  low  altitude. 

•  Navigation  and  target  acquisition  were  easier  because  of  less 
terrain  obscuration  and  wider  fleld-of-view  coverage. 

•  Penetrating  munitions  were  much  more  effective,  with  greater 
impact  angles  and  faster  impact  velocities. 

Disadvantages  at  Medium  Altitude'. 

•  Ihctical  surprise  was  iost  due  to  detection  by  early  warning  and 
ground  controi  intercept  (aci)  radars,  and  the  aircraft  were  more 
vulnerable  to  some  enemy  defenses,  notably  surface-to-air  mis¬ 
siles. 

•  Accuracy  was  reduced  for  all  weapons  except  precision-guided 
munitions. 

•  Weather  obscuration  became  more  pronounced  and  took  away 
precision-guided  munition  and  visual  attack  capabilities,  leaving 
only  radar  deliveries,  which  were  far  less  accurate. 

Aerial  Missions  (Alr-to-Air) 

The  most  basic  ai^to-air  mission  is  defensive  counter  air.  Fighters 
in  E)esen  Shield  and  Desert  Storm  flew  three  primary  ai^to-ai^  missions. 
The  first  was  the  sweep,  which  established  air  superiority  over  a 
designated  area  tor  a  limited  time  by  seeking  out  and  destroying  enemy 
aircralt  in  the  air.  Tlie  most  noteworthy  use  of  this  tactic  in  Desert  Storm 
was  the  mission  into  Iraqi  airspace  by  F-15Cs  and  F-14s,  which  followed 
the  initial  F-117  strikes  in  the  Baghdad  area  during  the  opening  minutes 
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of  the  air  campaign.'^  Sweep  can  be  conducted  autonomously  by  using 
onboard  flm*control  and  identification  systems.  But  in  an  all-aspect 
threat  environment,  maximum  effectiveness  was  achieved  by  using  all 
■voilable  resources  to  increase  civilities  beyond  visual  range  and  to 
heighten  overall  battle  situation  awareness.  These  resources  included  oci 
and  4WAC8,  The  second  method  was  combat  air  patrol  (CAP).  Two  types 
of  CAPS  were  used  during  Desert  Storm,  point  and  screen  or  barrier  cap. 
A  point  CAP  protected  high-value  assets  such  as  airfieldi,  command, 
control,  and  communication  (C*)  facilities,  storage  facilities,  and  lines  of 
communications.  A  barrier  CAP  prevented  the  enemy  from  teaching  an 
asset  and  was  established  at  some  forward  point  between  the  enemy  and 
that  asset.  For  example,  barrier  caps  protected  awacs,  (^mpass  Call, 
and  other  vulnerable  air  assets,  or  established  a  screen  well  forward  of 
airfieldt  or  friendly  uxmp  concentrations.  The  third  method  was  escort, 
which  was  normally  us^  in  a  force  protection  role  tied  to  large  attack 
packages.  Escort  could  be  employed  in  close  proximity  when  lighters 
were  tied  to  a  particular  package  or  asset,  or  in  a  detached  mode  when 
eecort  fighters  were  flying  close  to  the  assets  being  protected.'^ 

When  a  fighter  was  vectored  by  awacs  to  intercept  an  inbound 
enemy  aircraft,  it  first  searched  on  its  ai^to•air  radar.  When  it  acquired 
the  aircraft,  it  had  to  confirm  that  the  aircraft  was,  in  fact,  Iraqi.  The 
conflrmaiiions  were  made  to  prevent  inadvertent  attacks  on  ^iendly 
aircraft,  which  were  much  more  numerous  in  the  skies  over  Iraq.  After 
confirming  the  target  as  hostile,  the  aircrew  developed  a  fire-control 
solution  for  whatever  missile  was  appropriate.  Radar-guided  Sparrow 
missiles  were  usually  used  for  longer  range  or  bvr  shots,  while  the  heat- 
seeking  Sidewinder  was  used  for  taigets  at  closer  ranges.'* 


'^S)  MasItrAiicck  Plan,  “Pint  24  Houn  wiUt  Changes  1, 2,  end  3,"  16  Jon  1991. 
See  Chapter  3  lection  titled  “Attacking  Ttw  Iraqi  Air  Defenie  and  Air  Force."  Ai  the  P- 
ISC  commenced  their  sweep,  the  rest  of  the  first  wave  of  F- 1 17  attacka  hit  uurgeta  in  the 
Baghdad  area,  P-ISBa  attacked  fixed  Scud  installations  In  nonhwestem  Iraq,  and  TLAMs 
hit  targeu  in  Baghdad.  Tlte  P-ISBs  egressed  and  the  other  friendly  forces  ahead  of  the 
sweep  were  either  stealthy  or  unmanned,  giving  the  sweeping  P-ISs  a  clear  field  of  fire. 

'^S/NP/WN/NC)  MCM  i-7.  Volume  1.  "Oenerol  Planning  and  Employment 
Considerations,"  4  Jul  1989,  pp  2-3, 2>4. 

'*Por  a  more  detailed  analysis  of  tiie  missiles  used  in  Desert  Storm  see  the  “Air-to- 
Air  Weapons"  section  in  Chapter  2  of  this  report. 
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Threat  From  the  Ground 


In  the  threat  area,  ivircrewe  had  to  be  concerned  about  enemy 
defeniive  eyeteme  ai  well  ai  delivering  their  ordnance.  Prior  training  and 
tactical  thought  had  concentrated  on  low-level  ingreai  and  attack  to 
minimize  the  SAM  threat.  By  the  third  day  of  Desert  Storm,  however,  the 
SAM  threat  was  effectively  suppressed  and  the  Iraqi  ai^to•air  threat  was 
minimal.  This  left  antiaircraft  artillery  as  the  primary  threat.  As  a 
ooniMquenoe,  Coalition  aircraft  normally  operated  above  10,000  feet  for 
the  balance  of  the  war.  The  ensuing  discussion  addresses  the  tactics  used 
to  deal  with  and  suppress  the  Iraqi  electronic  threat-primarily  the  SAM 
threat-in  this  taoticid  environment. 

Tisctical  aircraft  flying  into  target  anas  had  radar  warning  receivers 
to  help  identify  threats.  These  receivers  displayed,  on  small  scopes,  the 
types  and  relative  positions  of  enemy  threat  radars.  Most  aircraft  also 
had  self-protection  radar  Jamming  capability.  When  a  SAM  threat  ap¬ 
peared  on  the  radar  warning  scope,  the  aircrews  would  evaluate  the  threat 
and  take  appropriate  evasive  maneuvers.  Radar  warning  receivers  provid¬ 
ed  aircrews  with  two  kinds  of  warnings:  the  first  indicated  that  the 
aircraft  was  being  observed  or  tracked;  the  second  indicated  that  a  missile 
had  been  launched. 

When  a  valid  launch  indication  was  present,  aircrews  maneuvered, 
dropped  bundles  of  chaff,  and  tried  to  acquire  the  incoming  missile 
visually.  [DELETED]'*  [DELETED].'* 


'’[DBLBTED] 

'*(S)  MCM  S’l,  Volume  VI,  ‘Tactical  Employment  •  F-1 1 1,"  14  Feb  91,  p  3-18. 
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Figure  23 


FIGURE  DELETED 


[DELEIED].'^ 

[DBLBICD]. 

Figure  24 


FIGURE  DELETED 


'^S)  Ibid,  p  3-23. 
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I 
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[DELETED]. 

[DBLBTOD].** 

([DBLBTBD]. 

Iraqi  Anti'Airaraft  Artillery  (AAA)  wu  relatively  eaty  to  defeat  from 
the  mediutn-altitudei  at  which  moit  Coalition  alreraft  flew.  When 
airorawi  obaerved  aitburiu  or  traeera  in  front  of  a  formation,  they  limply 
maneuvered  to  avoid  the  area.  When  airerewi  observed  aimed  aaa  Are 
or  luipeoted  Iti  presence,  they  jinked  away  from  the  site  [DELETED];'* 

[DELETED] 


t. 


r 

I 

( 

( 

i 


"(S)  IbU,  pp  3-24, 3-29. 
'*(S)  Ibid,  p  3-29. 
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Flgur«25 


FIGURE  DELETED 


[DELETED].  The  key  to  defeating  aimed  aaa  was  to  not  fly  the  aircraft 
in  a  predictable  fashion.  Conversely,  jinking  was  not  effective  against 
barrage  Are.  The  best  tactic  against  barrage  Are  was  to  penetrate  and 
egress  as  rapidly  as  possible. 
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Navigation 


Accurate  navigation  was  a  crucial  planning  consideration,  since  the 
success  of  an  attack  hinged  on  precise  navigation  and  timing.  Dead 
reckoning,  supplemented  by  positioning  determined  by  onboard  systems, 
was  the  primary  means  of  navigation.  Pilots  using  dead  reckoning  start 
from  a  positively  identified  point  and  flew  preplanned  headings,  flight 
times,  and  distances,  correcting  for  winds.  The  most  basic  and  important 
concept  behind  dead  reckoning  was  maintaining  general  situational 
awareness  of  time  and  space;  Imowing  the  location  of  the  aircraft,  the 
target,  and  the  recovery  base. 

The  moat  Important  segment  of  the  route  was  from  the  initial  point 
(IP)  to  the  target;  threats  were  usually  greatest,  and  navigation  and  timing 
most  crucial.  Just  as  target  vulnerability  was  a  prime  consideration  in 
determining  a  final  attack  axis,  the  choice  of  IP  was  of  equal  importance. 
[DELETED].  Navigational  routing  also  considered  safe^passage  corridors 
and  procedures,  the  location  of  friendly  troops,  and  munition  restrictions. 
[DELETED].  Planning  for  IR  missions  was  even  more  extensive,  For 
night  missions  using  IR  systems,  each  navigation  tumpolnt  had  to  be 
analyzed  for  IR  significance  under  predicted  weather  and  absolute  humid* 
ity  conditions.  [DELETED].  The  flight  leader  was  responsible  for 
navigation,  but  all  flight  members  had  to  familiarize  themselves  with  the 
entire  route  In  order  to  anticipate  turns  better,  execute  tactics  better,  and 
provide  better  mutual  support  for  the  formation. 

Formations 

Flying  combat  missions  with  formations  of  aircraft  was  based  on  team* 
work.  The  basic  combat  unit  employed  by  tactical  fighters  was  a  two*ship 
element.  The  wlngman's  mein  duty  was  to  fly  formation  on  his  leader  and 
to  support  him.  A  fou^ahip  flight  consisted  of  two  mutually  supporting 
elentents.  Formations  were  one  of  the  planning  facton  aircrews  could 
control.  The  enemy  controlled  defenses  and  target  vulnerability.  Nature 
was  responsible  for  terrain  and  meteorology,  and  higher  headquarters  estab* 
lished  rules  of  engagement,  special  instructions,  force  requirements,  and 
munitions.  Flight  leaders  conuolled  not  only  the  formation  but  also  release 
parameters  and  (to  Bonte  degiee)  the  navigational  problem.  The  formation 
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selected  by  the  flight  leader  ideally  capitalized  on  weaknesses  in  enemy 
defenses  and  took  advantage  of  weather  and  terrain.  The  puipose  of  any 
tactical  formation  was  to  provide  an  ofbnrive  capability  while  maintaining 
security  against  enemy  defenses.  Formations  were  designed  to  enter  and 
depart  the  target  and  engagement  areas  in  a  fighting  posture  and  survive. 
The  typical  basic  formations  flown  by  fighter  aircrews  were  as  follows: 

Figure  2fi 
Line  Abreast 


Line  abreast  provided  the  best  lookout  and  mutual  cross  coverage  for 
two  aircraft.  The  selected  spread  distance  had  to  be  close  enough  for 
mutual  support.  If  the  formation  was  too  close,  maneuvering  became  ukho 
difficult  and  a  laige  blind  spot  existed  at  the  six  o’clock  position.  Converse* 
ly,  when  the  spread  disUuice  wu  too  greiu,  t&r  threats  could  sneak  in  unde* 
tected.  Oenerally,  6,000  to  9,000  feet  separation  provided  the  best  tradeoff 
between  maintaining  mutual  support  and  difficulties  in  maintaining  fo^ 
motion. 
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Trail  formations  were  normally  Ui^ed  at  night  and  in  bad  weather. 
Both  aircraft  took  off  as  a  flight,  but  were  basically  on  their  own  after 
flight  split-up.  Rejoins  could  occur  at  a  predetermined  rendezvous  point 
at  any  time  during  the  flight. 


I 

Figure  27 
TraU 

8 

i 


Wedge 

Wedge  was  a  highly  maneuverable,  two>ship  formation.  In  wedge, 
the  wingman  positioned  himself  in  a  45-  to  TO-degree  maneuvering  cone 
3,000  to  9,000  feet  aft  of  the  leader.  This  formation  was  used  anytime 
the  requirement  for  hard  maneuvering  overrode  the  requirement  for 
mutual  support. 


150 


Figure  29 
Wedge 


70 


Offensive  potentir.!  was  at  times  sacrificed  for  defensive  posture  as 
flight  mombers  relied  upon  each  other  for  security  and  mutual  support. 
Also,  in  structuring  the  formation,  the  flight  leader  traded  off  defensive 
requirements  against  offensive  potential.  For  example,  aircraft  sixe, 
visibility,  clouds,  or  terrain  affected  sepwation  distances  and  altitude 
stacking;  awacs  support  could  allow  the  formation  to  be  less  defensive, 
and  onboard  self<protection  weapons  (AIM‘9,  AIM*?,  and  gun)  could 
permit  wider  lateral  separation.  Medium-altitude  formations  were  essen¬ 
tially  the  same  os  for  low-altitude  formations.  However,  the  following 
items  applied  specifically  to  medium-altitude  operations. 

•  Visibility  was  better  at  medium  altitude,  and  this  allowed  in¬ 
creased  lateral  separation.  Increasing  spread  distances  gave  better 
cross  coverage,  especially  of  the  dangerous  six  o'clock  ai^a. 

•  Whenever  possible,  tactical  formations  were  Ideally  separated 
vertically  by  4,000  feet  or  greater.  This  afforded  bettor  tiiree- 
dimensional  lookout  and  made  acquisition  more  difficult  for 
enemy  systems.  If  the  sun  was  a  factor,  the  aircraft  closest  to  the 
sun  stacked  low,  making  visual  lookout  easier  for  the  wingman 
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and  posing  greater  difficulties  for  an  enemy  aircraft  attacking  out 
of  the  lunr 


•  At  medium-altituda,  aircraft  wore  vulnerable  in  all  three  dimen- 
lione.  Attack  from  the  same  altitude  was  least  likely,  and  oon> 
stant  eheoking  above  and  below  was  critical.  Navigation  was 
edaier  and  ground  clearance  was  not  a  factor,  so  aircrews  could 
devote  more  time  to  providing  mutual  support.  Diligent  visual 
search  u  a  means  of  avoiding  surprise  attacks  and  maintaining 
situational  awareness  was  vitally  important. 

The  flight  leader  weighed  coordination  with  other  forces  and  wing- 
man  experience  befoit  determining  which  formation  to  use.  Formations 
could  also  change  during  the  mission,  depending  on  conditions.  Having 
the  basic  plan  well  briefed  and  firmly  in  mind  helped  avoid  confusion. 
Thle  WM  particularly  true  when  large  force  packages  were  involved. 

Under  certain  conditions,  large  fo;ce  packages  could  best  take  advan¬ 
tage  of  threat  weaknesses  by  concentrating  firepower  and  by  using  dedi- 
caiad  eleotronio  combat  (EC)  assets.  A  li^e  force  employment  package, 
typical  of  Desert  Storm,  consisted  of  up  to  ninety  aircraft,  preceded  by  a 
d^icated  suppression  of  enemy  air  defense  (SBad)  package  of  Wild  Wea¬ 
sels  and  EF- 1 1 1 A  aircraft.  The  tactic  was  to  exploit  the  principles  of  mass 
and  economy  of  force.*'  Large  packages  suppressed  and  overwhelmed  de¬ 
fenses  while  providing  greater  destructive  energy  on  targets.  Coordination 
of  EC  assets  in  support  of  a  limited  number  of  large  forces  was  easier  than 
employing  limited  EC  assets  in  support  of  numerous  smaller  attack 
packages.  Large  force  packages  also  needed  dedicated  cap  for  protection 
from  enemy  fighteri.  Finally,  large  force  employment  packages  demanded 
a  great  deal  of  coordination,  and  the  time  and  effort  required  for 
coordination  Inoieaaed  dramatically  with  the  size  of  the  package. 


*°7ACA/  J-J,  VoluiTM  VI.  “Fighter  Pundamentsii  ■  F-Ill,”  1  Aug  1990,  p  3-42. 

*'(S/NPrWN/NC)  MCM  3-1,  Vol  1,  pp  l-l.  1-2.  The  principle!  of  mui  and  econo¬ 
my  of  force  guide  eommuden  In  tailoring  forcet  to  achieve  objeoilvei.  Tactical  reaouro- 
ea  muBt  be  lufflciently  muied  to  achieve  the  objective  rather  than  dliperaed  unneceiiorl- 
ly.  Convenely,  a  amall  force  uilgned  a  lupporting  objective  can  contribute  dlipropor- 
tlonotely  to  a  large  combat  effort  or  tie  up  large  enemy  foivei  in  luppon  of  the  main 
objeedve.  The  main  objective  la  the  paramount  conalderation  In  prioritlaing  for  me^a  and 
economy  of  force. 


132 


Air  Crew  Planning 


Planning  a  taetioal  miuion  wai  a  complex  proceu  that  had  to  ooniid- 
er  multiple  factors  to  ensure  success.  When  organizing  a  tactical  plan,  a 
flight  leMler  considered  the  enemy’s  total  complenwnt  of  threats  and 
baianoed  his  aircraft  and  crewmember  capabilities  with  desired  weapons 
effects.  Sometimes  this  balance  was  not  perfect,  but  the  main  goal  was 
to  maximize  accuracy  and  survivability.  Hauling  iron  bombs  for  long 
sortie  durations,  only  to  miss  the  desired  objective  of  total  target  destruc¬ 
tion,  was  a  definition  of  combat  futility.  There  was  no  single,  best  solu¬ 
tion  to  any  tactical  situation,  and  pilots  developing  plans  for  a  given 
situation  approached  the  problem  from  differing  perspectives.  The  most 
important  concepts  in  developing  a  tactical  plan  were  building  in  unpre¬ 
dictability  and  denying  the  enemy  any  intelligence  as  to  where,  when,  or 
how  the  attackers  would  appear. 

Aircrews  considered  thirteen  tactical  factors  In  planning  combat 
missions:** 

(1)  Air  Ibigeting  Order  (xro)  Mission  Objectives 

(2)  Enemy  Defenses 

(3)  Tbrrain 

(4)  Weather  end  Meteorological  Factors 

(3)  Tuget  IVpe/Vulnerability 

(6)  Rules  of  Engagement  (ROB)/Special  Instructions  (SPINS) 

(7)  Force  Requirements 

(8)  Navigation 

(9)  Formations 

10)  Munitions 

(11)  Release  Parameters 

(12)  Fuel  Considerations 

(13)  Command  and  Control. 

While  each  factor  may  appear  to  be  discrete,  all  interrelated  to  various 
degrees.  Depending  on  the  mission,  some  were  more  signiflcant  than 
others.  The  following  are  generic  mission  planning  considerations  related 
to  each  of  the  thirteen  factors  listed  above. 


**(8/NP/WN/NC)  Ibid,  pp  5-1.  5-2. 


133 


The  Air  Tasking  Ordsr  (ato)  was  «  message  ordering  the  mission, 
listing  targets  and  aircraft,  and  sometimes  recommending  weapon  loads. 
Once  aircrews  received  the  ato,  the  tactical  planning  piocess  began.  In 
the  following  sample,  the  actual  ato  message  is  in  bold  type  with  the 
explanation  telow. 


SAMPLE  ATO” 


TASKUNIT/4aTFW//  [DELETED] 

‘hiki  IlM  41  tHtlMl  Rihur  Wing 

M8NDAT//  [DELETED] 

Miulon  Aasn 

TOTLOC//  [DELETED] 

Tuftt  losstlon// 

REFUEL//  [DELETED] 

RehNl// 

AMPN/REMARK  IDENTIFIER  (S}i  A  W  H  P 

Rtnuuk  A  nsd  "m  tmkw  ipini  for  air  nfuoling  infbnnulua,'*  Rtinark  W  nod  “um  weak  comm 
plan."  Ramatfc  H  rasd  ‘‘eooKilnala  with  miMlon  numtoen  •  04a  I  A,  0403A.  040SA.  0407 A, 
04«IW  (4P*4a).  047IX  (2BI**IUA).  024IC  (4P-I.4C),"  Rttnork  P  nad  ihoi  "mlailon  040.1A  wai 
tke  paokaga  commandar." 

COMMENTSi  HSAFLO// 

Tha  targai  la  HI,  an  airflald  In  wailam  Iraq. 


dsfansss  drove  tactics  and  represented  a  key  planning  factor. 
This  was  surely  the  case  during  Desert  Storm  where  the  enemy  threat 
dictated  medium-altltude  weapons  delivery.  There  were  three  basic  types 
of  threats;  aaa,  saMs,  and  aircraft.  Each  had  a  variety  of  tracking 
systems  that  used  radar,  infrared,  optics,  or  a  combination  of  the  three, 
Although  diversified  and  capable  of  autonomous  operation,  the  Iraqis  had 
the  KARi  system,  which  was  designed  to  coordinate  their  defenses.  The 
threat  pos^  by  these  systems  was  the  reason  why  destroying  Iraq's 
integrated  air  defense  system  was  an  early  priority  of  the  Coalition  air 
campaign.  Aviators  sought  to  minimize  exposure  to  high-priority  threats. 


^^S)  This  lanipla  ato  was  taken  from  an  actual  ato  processed  on  20  Jan  1991  at 
ISSS  Zulu  time.  It  can  be  found  In  section  IB  out  of  94. 
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be  unpredictable,  deal  with  threats  through  a  see-and-avoid  concept,  and 
use  the  best  available  resources  to  suppress  enemy  air  defenses. 
Minimizing  exposure  to  known  threats  was  done  by  flying  around,  over, 
or  under  the  known  threat  envelopes.  Unpredictability  was  used  to  limit 
the  enemy*s  ability  to  anticipate  tacdcs.  Different  penetration  formations, 
navigational  routes,  attack  axis,  delivery  parameters,  and  multiship  tactics 
were  also  used  to  create  confbsion.  Finally,  see-and-avoid  procedures  and 
the  u;  0  of  radar  warning  receivers  in  combination  with  a  “heads  out  of 
the  cockpit”  navigation  technique  increased  the  chance  of  proper 
recognition  and  response  to  enemy  threats.  Although  radar  warning 
receivers  aided  in  detecting  and  avoiding  inreats,  visual  detection  was  the 
real  basis  of  timely  and  effective  reaction. 

TemUn  was  a  planning  consideration  that  dominated  low-altitude 
tactics.  In  training  before  the  Gulf  War,  aircrews  usually  planned  to  use 
terrain  features  to  counter  enemy  defenses  and  as  navigational  aids  to  and 
from  the  target.  However,  in  Desert  Storm,  the  nature  of  the  enemy 
threat  dictated  that  few  low-altitude  missions  were  flown. 

M0t«orology  was  a  crucial  factor  often  overlooked  during  mission 
planning.  During  Desert  Storm,  target  acquisition  and  navigation  were 
both  adversely  affected  by  poor  weather.  Aircrews  planned  for  the  worst 
anticipated  weather  conditions  and  had  backup  options  available  when 
real  weather  differed  from  forecasted  weather.  Some  weather  conditions 
nuty  not  have  hindered  bombing,  yet  enhanced  the  enemy’s  defenses.  For 
example,  flight  under  an  overcast  was  more  predictable,  established  a 
known  maximum  altitude,  and  made  visual  acquisition  easier.  Weather 
also  played  a  significant  role  in  missions  involving  use  of  infrared 
sensing  equipment. 

[DELETED].*^  (DELETED]."  (DELETED]. 

(DELETED]."  (DELETED]. 


"(Q  Miuion  phumlng  for  an  IR  low-level  miulnn  added  two  hour*  of  prepaiadon 
duilni  the  Imieai  phase  and  one  KidlUonal  hour  for  terminal  guidance  taigeUng. 
(S/NP/WN/NC)  J-/.  Vol  I.  p  3-19. 

“(WNP/WNfNQ  IM,  p  5-22. 

''(SmPfWNmC)  IM.  p  S-32. 
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When  attacks  were  mode  against  closely  spaced  targets,  the  wind’s 
velocity  became  a  factor  deteimining  attack  direction  and  in  minimizing 
effects  of  smoke  and  debris  on  follow-on  strikers.  [DELETED].  The 
tactical  decision  aid  (TDA)  (see  Table  6)  was  a  miycr  advance  for  this 
specializod  aspect  of  miulon  planning.^^  Specific  route,  tactics,  and 
target  information  were  input  into  the  TDA  computer  program,  which 
melded  the  data  with  the  IR  emissivity  of  the  t^et  against  its  back¬ 
ground.  Trained  weather  forecasters  ui^  this  information  to  predict  the 
quality  and  characteristics  of  the  target  in  the  aircrew  cockpit  display.^ 
The  TDA  also  predicted  acquisition  and  iock-on  ranges.  Aircrews  thus 
knew  how  hard  the  target  would  be  to  find  and  when  and  in  what  direc¬ 
tion  to  start  looking. 

Most  targets  were  most  vulnerable  to  attack  from  a  particular  direc¬ 
tion,  determined  by  the  target’s  structural  weakness,  vital  components, 
g^>s  in  enemy  defenses,  terrain,  and  weather.  [DELETED].  Long, 
narrow  targeu  such  as  mnways,  bridges,  and  roads  created  special  target¬ 
ing  problems.  An  attack  along  a  miuor  axis  would  miss  if  azimuth  error 
were  off  slightly,  and  attacking  directly  perpendicular  with  a  string  of 
bombs  could  waste  bombs  bMause  the  space  between  falling  bombs 
might  coincide  with  the  target,  even  if  the  release  was  otherwise  perfect 
(see  Figure  29).” 


”tda  usm  Uugtl/lMckgrouAd  conmul,  ■ttnotphcric  tranimiuion,  and  lenior  per- 
forminoe  computer  modeli  to  provide  thii  deU  for  ell  IR  rod  optical  lyttenu. 

”(S/NIVWN/NC)  MCM  3-1.  Vol  I.  p  S-34. 

”Slriiifs  of  bomba  ate  released  after  aircnwi  input  foouge  or  microseconds  spacing 
values  into  the  aircraft's  weapon  delivery  lysum.  Theoreticaily,  these  values  symmetri¬ 
cally  place  deiivend  weapons  on  the  ground  wiUi  Uie  center  of  the  string  over  the 
intonded  aimpoint. 
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Table  6 

TDA  Tkrgct  Information  Workahcet” 


AapuaroucHieNuar 


or 


imMuuiei/AenvirvmMiwTiotMLAMA 

TDA  TARGET  INFORMATION  WORKSHEET 


NO. 


iriM 


TAROriWIAKMimMRMATIONFORTAeTteALOlOtSIOR  AIDCOMFUTATIONa 


TlwMlMHntltitofmallaiilipfovWadbvlbtdrtnwiaflnMl  pMOli. 
HtiMwMbi  phoiiMl  In. 


I 


AoquUHIeii  ItntwIDnwIo* : 

Wmhh! 

R«WtiVltw:  N«now  WW« 

UMt  TDA:  Rmilvtr  Ring*  OMlgniMr  Ring*  CslMitiaRing* 
"iMlvir  Hilght  ft  OMlgniMr  Hilght 

Alnrift  Hilghl  Mnii - 

TirgMUt/Long 
TlmiivirTirgit  ,.11.1,11  imIu 
TitgK  llmriUn  ■  fMt  Mgi. 

TirgilOMirlgilon:  li.g.T-Ttl 
Tirgil  iMtgroMHd :  (i.g.  Snow, triM, Mn«l,  •tt.l 
Aigwl  ‘“t**  aigr***  It*  ■  liMtMn,  tW*  ulMnl 

OfsmlngCMMWm  OFF  lOU  IXIROMIO 
FOe 

Cilt/FMiup  Thni  _____ 
tunAngliRiqulMd;  VM  NO 

MWkian  0«brMTImi_^__PiiMliMglRum  Ni.l_____ 


*(S/NF/WN/NC)  nU,  p  5.35. 
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Figure  29 

Perpen^cular  Attack 


A  Perfect  Miss 


Thrget  vulnerability  was  a  mfyor  tactics  determinant.  The  vuIne^ 
ability  of  many  targets  was  determined  empirically  from  controlled  tests 
and  entend  into  a  Joint  Munitions  Effectiveness  Manual  (JMBM)  equation 


to  determine  the  number  of  sorties  reqt  ired  to  inflict  a  speciflc  level  of 
damage  on  a  taivet.”  tDBLHTBD]”  [DELETED], 

RuIm  eftngagmint  (ROB)  were  derived  firom  policy  considerations 
and  taotloal  resMotlons.  [DELETED],  ROB  were  relayed  to  aircrews  in 
the  form  of  special  instructions  (SPINS),  spins  were  continuously  updated 
and  briefed  before  all  missions. 

Foret  Rtquirtnunts  entailed  not  only  parsimony,  but  prioritization, 
Judgment,  and  planning.  Factors  such  as  ingress  altitude  and  routing, 
timing,  defense  suppression,  command  and  control,  availability  of  elec¬ 
tronic  countermeasure  assets,  and  delivery  tactics  determined  the  best 
attack  plan  and  size  of  force.  Composite  attack  forces  derived  synergy 
ftom  the  unique  capabilities  of  vsirious  aircraft  types.  [DELETED]. 
Therefore,  in  planning  composite  attacks,  aircrews  h^  to  consider  flexi¬ 
bility,  strength,  and  mutual  support.  The  mission  commander  normally 
did  not  have  control  over  the  composition  of  his  forces,  but  had  to  be 
aware  of  all  contingency  factors  affecting  his  planning.  Knowing  what 
assistance  was  available,  when  it  could  come,  and  where  other  operations 
would  occur  spelled  the  difference  between  success  and  failure.  Support¬ 
ing  factors  included:” 

•  Aerial  refoeling 


”)MBM  Is  a  unAiI  pisnnini  docuiMiil.  but  It  gives  ilallitical  averages  and  probabili¬ 
ties,  not  guaraniaad  loluUofli.  mbm  Is  basically  what  the  “average”  pilot  delivering 
“average"  ordnance  againat  representative  UrgeU  may  achieve.  And,  when  applying 
JMBM  statlsUoal  data  to  a  uctica  problem,  aircrews  must  also  consider  other  factors:  the 
statue  of  aircraft  syatema,  the  level  of  aircrew  proficiency,  and  the  Intensity  of  enemy 
defenses.  For  example,  jmbm  may  dlcutte  the  use  of  four  laser-guided  aBU-24s  against 
an  aircrafl  shelter.  It  does  not  look  at  the  sutus  of  the  P-l  i  I's  Pave  Tack  system  sched¬ 
uled  to  fly  this  sortie,  nor  does  it  know  aircrew  proficiency  or  tactical  constants  related 
to  enemy  defenses,  jmbm  is  based  on  past  historical  evidence  and  does  not  conform  to 
Ute  complexities  involved  with  serial  combat. 

”(Sfl4P/WN/NC)  MCM  3-1,  Vol  I,  p  3-37. 

”(S/NP/WN/NC)  IbU,  pp  3-38,  3-39. 
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•  ECM-standoff  or  escort 

•  Counter  air-CAP,  screen,  sweep  or  escort 

•  Defense  suppreasion-Wild  Weasel  or  other  attacks 

•  Radio  relay-ftequencles  needed  to  accomplish  the  mission 

•  Combat  rescue 

•  Command  and  control  centers-ground,  airborne  battiefleid  com¬ 
mand  and  control  center  (abccc),  or  awacs 

•  Tuget  intelligence-pte-  and  postattack  bomb  damage  assessment. 

In  summary,  mission  commanders  had  to  consider  the  roles  of  all  sup¬ 
porting  aircraft.  Coordination  was  often  intense  and  lengthy,  and  secure 
telephone  and  facsimile  capability  were  invaluable  in  this  respect  during 
the  Quif  war.  Personal  Interaction  was  crucial,  and  having  ali  the  players 
together  at  one  location  permitted  the  mission  commander  to  talk  directly 
to  other  experts  when  formulating  his  gamcpian.  Full  understanding  is 
more  likely  with  personal  contact,  supporting  the  teamwork  requirement 
during  execution  of  the  plan. 

As  discussed  earlier,  accurate  navigation  to  the  target  was  an  irnpor- 
tant  part  of  mission  planning.  Most  aircraft  in  Desert  Storm  had  some 
sort  of  onboard  inertial  navigation  computer  system,  and  a  few  had 
Global  Positioning  System  (ops)  capability.  Selection  of  the  proper  route 
was  also  important  to  avoid  enemy  defenses  and  provide  for  visuai  refers 
ence  point  backups. 

Combat /omuir/on«  (which  were  also  discussed  earlier)  varied  as  the 
war  progressed.  In  most  cases  throughout  Desert  Storm,  elements  joined 
larger  force  packages  to  take  advantage  of  threat  weaknesses,  concentrate 
firepower,  and  use  dedicated  EC  assets  effectively.  Operating  with  a 
larger  formation  demanded  a  great  deal  of  coordination.  Large,  highly 
coordinated  packages  were  most  common  during  the  first  few  days  of  the 
war.  Later,  the  relatively  low  Iraqi  antiair  threat  reduced  requirements  for 
close  coordination  between  attackers,  defensive  fighters,  and  EC  aircraft. 
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The  selection  of  munitions  and  Aizing  were  important  mission  plan¬ 
ning  factors.  Although  the  ato  normally  dictated  munitions  for  a  given 
million,  the  million  commander  could  requeit  a  change  when  more 
effecUve  ordnance  wu  available.  [DELETED].^  [DELBUBD].  Pre- 
million  planning  had  to  balance  all  factors.  After  munitions  selection, 
aiicrewi  had  to  determine  release  parameters. 

Factors  affbcdng  nttasi  panunturs  included  target  acquisition. 
Ailing,  separation,  and  minimum  exposure  to  hostile  Are.  Weapons  could 
be  released  in  level,  loft,  or  dive  proAles.  Level  and  dive  deliveries 
forced  the  aiicriA  to  overAy  the  tar^t,  while  loA  deliveries  offered 
standoff  capability.  The  Aight  leader’s  primary  goal  was  to  chooie 
release  parameters  and  delivery  inodes  that  would  best  achieve  desired 
weapons  effects  on  the  taiget  set.  Assessing  threats,  taigets,  and  survival 
priorities  helped  form  his  choices.  Backup  plana  were  needed  to  account 
for  system  failures  or  bad  weather  conditions. 

Fuil  was  a  basic  mission  planning  consideration.  Fuel  requirements 
affected  aircraA  range,  loiter  time,  ingress  and  egress  speeds,  enemy 
defenre  engagement  options,  and  recovery  contingencies.  Aircrews  had 
to  plan  for  potential  delays,  threat  reactions,  and  responses  in  case  of 
premature  external  Aiel  tank  Jettison  or  tanker  nonavailability. 

The  command  and  control  (C?)  environment  affected  Aghter  tactics 
in  two  ways.  First,  theater  commanden  dictated  ROB  and  weapons  em¬ 
ployment,  and  their  battle  staffs  exercised  control  over  assigned  forces. 
The  additional  presence  of  act,  awacs,  and  abccc  affected  the  real-time 
control  commanders  retained  over  Aghter  forces.  Second,  the  effective- 


^Csrriage  uid  nlMie  limiu  ire  found  in  each  lircnift’i  operation  manual.  Carriage 
limila  specify  aircraA  speed  limitations  for  specific  weapons  loads,  along  with  bank  angles 
and  maneuverability  restrictions.  Release  limiu  tell  the  aircrew  how  fast  specific  weapons 
loads  can  be  ralea^,  depending  on  delivery  attitude. 
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ness  of  C*  was  crucial  to  carrying  out  a  mission  successfully.  C*  includes 
radar  monitoring,  flight  following,  threat  warning,  tanker  rendezvous, 
intercept  control,  taiget  assignment,  radio  ivlay,  and  navigation  assistance. 
These  traditional  Cr  services  had  to  be  integrated  into  tactical  fighter 
operations.  Mission  plonners  had  to  also  consider  the  effects  of  commu> 
nloations  Jamming,  bcm,  and  dCi  attrition  and  have  backup  plans 
avall^le.” 


None  of  the  planning  considerations  discussed  previously  were  rigid 
raquirements;  however,  they  were  guidelines  that  had  to  be  considered  in 
combat  mission  planning.  Tsctics  changed  in  response  to  new  threats  and 
the  need  to  accomplish  Ae  mission  safely  and  effectlvely~as  was  evident 
when  the  Intense  Iraqi  AAA  at  lower  altitudes  dictated  a  move  from  low 
to  medium-  and  high-altitude  tactics. 

All  crews  had  to  consider  these  thirteen  planning  factors  to  properly 
plan  for  a  combat  mission.  Mission  Commanders  controlling  the  larger 
attack  packages  had  further  considerations  to  develop,  and  these  will  be 
covered  next. 


Large-Scale  Mlaafon  Planning 

Most  missions  in  Desert  Storm  involved  more  than  one  type  of 
aircraft.  For  the  large-scale  missions,  a  designated  mission  comttiander 
wu  placed  in  overall  comnuuid  of  the  entire  strike  package,  lb  prepare 
for  the  mission,  he  first  reviewed  the  ATO,  spins/rob,  and  weather.  In 
addition,  he  received  an  Intelligence  update  for  the  proposed  route  of 
iiight.  The  mission  commander  extracted  the  mission  Information  from 
the  ATO.  The  SPINS/ROB  were  read  to  extract  the  following;  general 
information;  electronic  combat  information:  overall  communication  plan; 
CAS  coordination;  command  and  control;  air  campaign  instructions;  air 
refueling  information;  and  airspace  control  order  information.  The 


**(8/NIVWIWNC)  MCU  3-1,  Vol  I,  pp  S-46.  9-47. 
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general  weather  briefing  helped  to  determine  routing  and  target  area 
tactics.  Intelligence  updates  were  used  for  route  planning. 

From  this  information,  the  mission  commander  developed  a  basic 
routing  plan.  He  then  coordinated  with  other  package  members  to  utilize 
their  capabilities  best.  Since  most  were  at  other  bases,  much  of  this 
Information  was  passed  on  secure  telephones.  Often,  for  larger  packages, 
the  mission  commander  delegated  some  tasks  to  subordinate  aircraft 
package  leaders,  who  then  developed  their  own  routing  and  target  attacks 
on  the  basis  of  his  general  guidance.  The  mission  commander  was  the 
glue  that  held  the  plan  together  as  he  gathered  information,  set  priorities, 
and  delegated  tasks  to  other  flight  membera.  [DELETED].  The  mission 
comnumder  then  ensured  that  his  total  package  would  not  cause  conflicts 
in  space,  time,  or  altitude,  and  that  adequate  force  piotection  was 
provided.  Deconfllctlon  was  probably  the  hardest  factor  to  manAge,  since 
airplanes  took  off  ftom  different  bases,  utilized  different  tanker  tmcks, 
and  flew  separate  routes  to  the  same  target. 

The  safest  way  to  hit  a  large  target  was  to  overwhelm  the  enemy 
defense  with  massive  attacks  over  a  short  period.  In  addition  to  reducing 
exposure  to  enemy  defenses,  this  action  also  maximized  the  accompany* 
ing  electronic  combat  aiicraft’s  ability  to  suppress  these  defenses  and 
reduced  the  strain  on  force*proteclion  ai^supcriority  flghters.  As  with  all 
concentrated  attacks,  the  time  of  most  vulnerability  is  at  the  merge 
over  the  target. 
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Figure  30 
Gorilla  Package 


Concentrated  attaeki  are  like  epokei 
on  a  wheel  with  the  center  axle  ai 
the  target.  All  attacking  aircraft  fly 
down  the  spokea  and  nwrge  at  the 
center  axle.  Since  the  enemy  threat 
la  more  of  a  force  around  a  target, 
the  poaalbillty  of  airomft  oolllaiona 
and  loaa  of  aircraft  due  to  weapon 
fragmentation  over  the  target  in* 
creaaei  dramatically  with  poor  mia* 
aion  planning.^  Air  auperiority 
flghtera  either  maintained  oaaigned 
CAP  atationa  or  flew  eacort  misalona 
for  force  protection,  although  many 
attackera  carried  al^to•air  miaiilea. 
Ordnance  limited  aircraft  maneuve^ 
ing  and  would  normally  be  Jetti* 
aoned  when  attacked  by  enemy 
flghtera  ap  that  they  could  defen* 
aively  flee,  or  turn  and  engage  of- 
fenaively. 


’^wpoR  frynwnuuiofl  wu  only  •  factor  during  low>ollllude  deliveriei. 
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In  addition  to  the  above  duties,  the  mission  commander  also  had  the 
following  rasponsibilities: 

•  Determining  go/no-go  mission-abort  criteria  by  deciding  which 
equipment  or  support  assets  were  essential  to  safe  mission  aoeom- 
plishment.  [DBUBTED], 

•  Selecting  effective  ingress  and  egress  formations  for  the  overall 
package.  For  example,  the  mission  commander  could  place  the 
“swing**  fighters  (fighters  with  an  alMo-air  as  well  as  a  bomb- 
dropping  capability)  in  ftont  of  the  package  or  rely  entirely  on 
ai^superiority  fighters  for  air  defense.  In  planning  the  spacing 
of  formations,  the  commander  must  consider  the  special  needs  of 
large  fotmation  attacks  such  as  a  **gorllla**  package,  and  projected 
threat  reactions.  A  gorilla  package  was  one  way  to  place  a  large 
number  of  aircraft  over  the  target  in  a  short  period  of  time,  and 
a  typical  F-lllF  gorilla  package  is  depicted  in  Figure  30. 
Planning  time  and  effort  increased  dramatically  with  the  size  of 
the  package. 

•  Planning  tanke^fighter  al^reft>ellng;  the  fiow  of  fighters  on  and 
off  the  tankers,  and  ftiel  amounts  lor  the  mission.  The  mission 
commander  aimed  for  efficient,  rapid  refueling  to  get  the  most 
out  of  each  sortie. 

•  Planning,  integration,  and  exMution  of  coordinated  tactics  with 
electronic  combat  assets. 

•  Ensuring  that  target  area  tactics  safely  inflict  the  desired  results 
and  that  targeting  aircraft  deconflict  successfully. 

•  Contingencies  affecting  the  overall  force.  Anticipating  and 
developing  possible  reactions  to  abnormal  circumstances  and 
unforeseen  developments. 

The  commander  was  ready  to  brief  and  fly  the  mission,  only  after  he  had 
considered  all  of  the  above  requirements. 
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Mission 


During  Desert  Shield,  Coalition  forces  conducted  face-to>face 
briefings  on  alroralt  capabilities,  timing  requirements,  tactics,  and  support 
requirements.  These  briefings  were  vital  to  an  understanding  of  how  the 
various  units  intended  to  operate  in  the  Qulf  arena.  The  information  ex* 
changes  improved  eveiyone’s  ability  to  integrate  more  effectively  into  the 
luge  offensive  packages  that  were  common  durlnf  Desert  Storm  and 
helped  to  ameliorate  some  planning  problems,  once  the  war  began.” 

The  following  describes  how  an  actual  mission  might  have  been 
planned  and  flown.  This  mission  was  taken  from  the  Masttr  Attack  Plan 
and  scheduled  for  174SZ  on  17  January  1991,  the  first  day  of  the  war.” 
It  consisted  of  twenty-two  aircraft  with  the  following  assignments; 

4  P-40s  SBAD 

2BP-nis  SBAD 

4  P-11  IPs  Al  PuleJoh  Radio  Relay  Station 

4  P-l  I  IPs  (MSN  CDR)  Al  Jarrah  Airfield  Pacillttes 

4  OR-ls  Al  Jurrah  Airfield  Runways 

4P-1Ss  Fighter  Sweep 

The  fact  that  these  twenty-two  aircraft  came  from  different  airfields  com¬ 
plicated  the  already  difficult  task  of  mission  pionning  and  coordination. 

The  first  step  was  the  mission  commander  briefing.”  It  began  with 
a  marshalling  plan  to  bring  parked  aircraft  to  the  runway.  Runway  iineup 
through  aircraft  rejoin  after  takeoff  was  then  briefed.  Next  came  the 
preattack  refueling  sequence  on  the  tanker  followed  by  the  routing  and 
formations  to  the  target.  Expected  threat  reactions  were  briefed  along 
with  contingency  plans.  Electronic  combat  support  aircraft  flight  tracks 
were  shown,  and  the  role  of  the  fighter  sweep  aircraft  was  discussed. 
Then,  Uirget  attack  plans  were  briefed  to  ensure  aircraft  deconfliction. 


”(8/NP/WN/NC)  ToeiktA  AnafytU  BnlltUn,  Volume  91-2.  JutlCCI,  p  9-2. 

”(S)  MaturAtiack  Plan,  “Firit  24  Hoiira,”  p  18. 

”The  reader  can  Me  die  dlfTIcully  of  organizing,  directing,  and  planning  a  minion 
from  ramote  locaUoni  via  telephone.  Thli  waa  done  frequently  during  Dewn  Storm,  but 
compliance  and  undeiatanding  wai  much  better  when  a  moii  briefing  wai  held  al  one 
location.  A  poitmiulon  maai  debrief  alio  allowed  aircrewi  to  learn  what  worked  or  did 
not,  10  that  the  lanM  miiUkei  would  not  be  repeated. 
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Postattack  return  routing  was  discussed  along  with  poststrike  refueling. 
After  the  mlMion  commander’s  briefing,  flight  leaders  conducted  individ* 
utl  briefs  within  their  elements. 

The  flight  leader  brief  detailed  the  specifies  of  the  upcoming  mission. 
Routine  procedures,  such  as  taxiing,  takeoff,  and  rejoin  procedures  were 
briefed  u  ‘‘standard."^  The  crux  of  the  briefing  focused  on  target 
attacks.  The  flight  leader  addressed  tactics,  weapons,  release  porameters, 
safe  escape,  timing,  altitudes,  deconfltction,  weather,  aimpoints,  threats, 
and  baok'Up  deliveries.  Formations  selected  for  the  mission  were  then 
briefed  os  were  flight  reactions  to  known  threats  along  the  route  and 
go/no*go  decisions.  Secondary  targets  were  briefed  in  case  the  target  was 
obseui^  by  weather.  These  were  targets  of  lesser  priority  than  the 
primary  target,  but  still  of  sufficient  importance  to  justify  commitment  of 
the  force.  Most  missions  in  Desert  Storm  were  of  long  duration  and 
consumed  large  amounts  of  aircraft  ftiel.  [DELETED].  Finally,  the  brief* 
Ing  covered  airspace  control,  When  the  flight  leader  briefings  were  com* 
plete,  the  aircrews  walked  to  their  aircraft. 

lUkiqffk  and  R^fUaling 

Aircrews  took  off  to  rendezvous  at  the  appropriate  time  with  the 
tanker  supporting  their  mission.  Refueling  was  particularly  critical  for  the 
F*40  Wild  Weasels  because  of  their  high  fuel  consumption  rates. 

Ingnu 

Once  alrcraA  refueled,  the  attack  package  crossed  into  Iraqi  airspace 
and  began  flying  their  ingress  route  to  targets.  Ingress  routes  were  set  up 
to  minimize  the  enemy  threat  and  maximize  the  chances  for  a  successful 
attack.  Timing  along  the  route  of  flight  was  also  critical.  Aircrews  had 
to  fly  over  the  target  at  the  same  time  the  support  alrcraA  were  ready  on 
station.  [DELETED].  The  positioning  of  the  support  assets,  while 


^'Sumdaid"  iitint  wtra  wriuin  down  and  commlued  to  nwmory  by  ih«  aircrawi. 
Tht  tarm  “standard"  cuts  down  on  brianng  lima,  which  glvai  nircrawi  more  lime  to  do 
mure  Impoitani  things  such  u  study  iheir  uvgeu. 
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flexible,  was  fairly  consistent,  especially  in  the  early  phases  of  Desert 
Storm.  [DELETED].*' 

Timing  through  the  target  area  was  critical.  Low-level  attack, 
jamming,  and  other  tactics  rehearsed  during  Desert  Shield  were  used  on 
this  mission  because  of  the  perceived  threat.  The  tactics  used  by  the 
Individual  types  of  aircraft  on  this  mission  were  typical  of  other  Desert 
Storm  missions  and  were  u  follows: 


.  F'lSCt 

The  F-lSC's  coordinated  with  awacs 
as  well  as  with  the  attack  mission  commander.  If 
Iraqi  aircraft  rose  to  meet  the  attack  group,  the  F- 
ISs  were  vectored  by  AWACS  to  intercept  them.  If 
^  not,  P- 1  Ss  remained  in  the  target  area  as  the  attack 

aircraft  conducted  their  mission.  Upon  completion  of  the  attack,  the  F- 
ISs  followed  the  attack  group  out  of  the  region,  alert  for  any  Iraqi  reac¬ 
tion.  [DBLBTBD].*^ 


F-¥Of 


The  F-40  Wild  Weasels  had  already 
studied  the  target  area  and  identified  the  most 
dangerous  SAM  sites.  As  the  attack  group  ap¬ 
proached  their  taiiets,  the  F-40s  positioned  them¬ 
selves  to  launch  HARM  missiles.  [DELETED].** 


EF-nU 


Their  orbits  put  BF-I I  is  in  a  position 
to  Jam  the  enemy  redars,  which  posed  the  highest 
threat  as  determined  by  premission  target  area 
study.  [DELETED]. 


*'(S/NP/WhVNC)  roc/lcai  Analyiii  BulUlin,  Vol  91-2,  p  4-2.1. 
**(S/NP/WN/NC)  IM,  p  M2. 

**(SmP/WIWNC)  lUd,  p  9-4. 
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F-nis 


F-lllFs  were  the  primary  attack  al^ 
craft  on  this  mission.  To  reduce  their  exposure  to 
enemy  defense,  they  coordinated  among  them* 
selves  to  ensure  a  minimum  time  ever  target  for 
all  aircraft.  The  aircrews  attacked  the  target  firom 
multiple  headings,  deconflicting  by  using  time  and  altitude  differences. 
[DELATED].  After  the  first  three  days,  most  attacks  were  flown  at 
medium  altitude  using  level  deliveries.^ 


OR-1 

Hie  Tornado  QR-1  was  the  Royal  Air 
Force  equivalent  of  the  F*1  II.  During  the  attacks 
of  the  first  four  days  of  Desert  Storm,  they  at* 
^  tacked  airfields,  such  as  AI  Jarrah,  with  SnU. 
This  airfield  denial  weapon  cratered  the  runway 
surface  and  scattered  mines  to  hamper  expeditious  repair.  Each  aircraft 
carried  two  weapons  that  required  delivery  from  low  altitude.*’  Tornados 
also  made  deliveries  from  medium  altitudes  on  targets  other  than  airfields 
with  l,000*pound  bombs. 


Egnu  and  RitfittUng 

After  the  last  attacker  was  off  target,  he  transmitted  a  “clear”  call; 
support  (SEAD  EC)  aircraft  ceased  suppressing  the  toiget  and  also  retired 
from  the  area.  Egress  to  the  poststrike  refueling  point  was  as  important 
as  the  ingress.  Aircrews  had  also  to  be  aware  that  the  postflight  drop  in 
adrenalin  flow  could  cause  an  ui\justifiabie  sense  of  complacency  and 
relaxation  and  possibly  effect  safe  operations.  The  crews  had  to  be  alert 
to  the  fact  that  the  mission  was  not  over  until  the  aircraft  returned  to  base 
and  the  debrief  was  completed. 


**(S/NF/WN/NC)  IbU,  p  7-9. 

’’After  the  flnl  few  dayi  of  operationi,  the  JP2)3  delivering  aircraft  were  accompa¬ 
nied  by  oUter  QR-U  releasing  1,000-lb  bombs  and  alarm  anllradimion  missiles  for  air 
defense  supprewion. 
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Foit’flight  Debrief  and  bda 

The  importance  of  a  short,  thorough  debrief  can  not  be  overempha¬ 
sized.  It  was  vital  that  threat  information,  lessons  learned,  and  estimated 
bomb  damage  assessment  be  passed  to  other  aircrews  and  to  the  planners 
in  Riyadh  as  expeditiously  as  possible.  Later  in  the  war,  the  value  of  the 
cockpit-recorded  video  tapes  showing  the  bomb  hits  was  realized  and 
integrated  into  the  bomb  damage  assessment  process. 

This  section  covered  the  “generic”  tactics  and  employntent  of  the 
aircraft  in  the  Ouif  War.  The  discussions  considered  factors  that  all 
aircraft  fighting  in  Desert  Storm  had  to  address.  The  following  sections 
will  be  more  specific  and  will  consider  the  employment  of  air  power 
against  specific  target  categories. 

Attacking  The  Core  Of  Iraqi  Power 

Two  technological  bieakthroughs  combined  to  make  the  application 
of  air  power  in  Desert  Storm  much  different  than  in  previous  wars.  First, 
stealth  technology  .made  direct  attacks  cn  the  most  heavily  defended 
enemy  areas  possible  without  the  need  for  supporting  forces  and  before 
traditional  air  superiority  was  attained.  Secondly,  precision-guided  muni¬ 
tions  were  capable  of  quickly  destroying  key  targets,  a  task  that  required 
many  more  sorties  in  previous  conflicts.  On  the  basis  of  these  new 
capaibilities,  a  tactical  plan  was  developed  to  attack  a  wide  range  of 
ta^ets  in  the  first  few  hours.  I'hese  attacks  were  designed  not  only  to 
achieve  air  superiority  but  also  to  strike  at  targets  of  Iraq's  strategic  core 
of  power,  paridyzing  the  national  leadership  and  neutralizing  m^joi  offen¬ 
sive  threats  such  as  nuclear,  biological  and  chemical  (nbc)  and  Scud 
missile  capabilities.  When  this  initial,  overwhelming  blow  achieved  its 
objectives,  follow-on  attacks  against  the  rest  of  tite  core  targets  could  be 
conducted  in  the  face  of  a  greatly  reduced  threat. 

This  section  concentrates  on  the  efforts  employed  to  reduce  the 
targets  of  the  strategic  core.  These  target  sets  comprised  the  real  basis 
of  Iraqi  power  and  included  Iraqi  leadership,  command,  control  and 
conununications  (C^),  electrical  power  sources,  oil  facilities,  nbc  capabili¬ 
ties,  Scuds,  and  bridges.  The  destruction  of  the  target  sets  was  a  key 
element  of  the  goal  of  reducing  the  Iraqi  military  threat.  The  discussion 
focuses  on  the  tactics  used  in  the  first  hours  of  the  air  war,  examines  the 
close  interaction  between  the  efforts  to  gain  air  superiority  and  those 
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directed  against  the  strategic  core,  and  concentrates  on  the  synergistic 
effects  among  the  various  missions.  Then,  since  so  many  targets  of  the 
strategic  core  were  contained  in  heavily  protected  buried  structures,  the 
discussion  addresses  the  tactics  used  in  what  was  called  “bunker  busting." 
The  discuuion  ends  by  describing  special  tactics  and  efforts  employed 
against  each  of  the  strategic  core  taiget  sets. 

The  First  Hours 

Initial  attacks  on  Iraq's  strategic  core  were  simultaneous  air  strikes 
against  elements  of  the  entire  target  base;  tli  ^  intention  was  to  stun  the 
enemy's  command  structure  and  ultimately  cause  a  theaterwide  paralysis. 
The  most  important  objectives  of  the  initial  strikes  were  to  establish  air 
superiority  and  to  prevent  the  Iraqis  from  using  chemical  and  biological 
weapons.  Each  mission  was  designed  to  successively  degrade  Iraqi 
capabilities,  thus  reducing  both  the  offensive  threat  to  Coalition  opera* 
tions  and  the  air  defense  threat  to  follow*on  missions. 

Th9  Initial  Plan 

The  overall  game  plan  called  for  the  attack  to  begin  with  surprise 
attacks  by  F*117s,,P*lSE8,  and  cruise  missiles,  supported  by  electronic 
warfare  idreraft.  the  F*1178  were  to  attack  key  nodes  of  the  Iraqi  air 
defense  system,  while  Tomahawk  Land*Attack  Missiles  (TLAMi)  would 
attack  the  electrical  power  grid  to  force  Iraq’s  air  defense  system  onto 
backup  power.  Additionally,  the  forces  would  attack  m^or  elements  of 
the  national  command  authority  and  communications  networks  to  counter 
a  possible  Iraqi  attack  on  Israel.  F*l.^Es  were  to  attack  the  fixed  Scud 
sites  in  the  west.  The8<j  first  attacks  were  to  be  followed  by  a  wall  of  F- 
14s  and  F'lSs  that  would  enter  Iraq  to  shoot  down  any  Iraqi  fighters 
launched  in  response  to  the  initial  attacks.  As  the  Iraqis  shifted  to  backup 
electrical  power  and  restored  their  air  defense  system,  they  next  would  be 
overwhelmed  with  a  massive  attack  on  that  system.  This  attack  would 
involve  drones,  januners,  and  aircmft  equipped  with  high-speed  anti¬ 
radiation  missiles  (harms).  It  was  thought  that  the  numbers  involved  in 
this  suppression  of  enemy  air  defense  (sead)  attack  would  overload  the 
Iraq's  air  defense  net.  Closely  following  would  be  a  second  attack  by 
the  F-117s.  The  Iraqis  would  thus  experience  periods  of  bombs  from 
apparently  invisible  aircraft  exploding  on  targets,  alternating  with  periods 
of  seeing  waves  of  aircraft  overhead  (fighters  and  drones)  that  did  not 


171 


appear  to  drop  bombs.  All  this  would  happen  while  their  main  national 
command  centers  and  communications  nets  were  being  attacked.  The 
strikes  were  coordinated  to  cause  mass  confusion  and  m^jor  disruption  in 
the  Iraqi  air  defense  system  This  would  allow  other  Coalition  aircraft  to 
execute  follow-on  attacks  with  greater  safety.^ 

Carefiilly  executed  deception  operations  hud  been  conducted  to  sup¬ 
port  these  initial  attacks.  During  Desert  Shield,  the  Coalition  had  con¬ 
ditioned  the  Iraqis  to  a  ‘standard*  air  picture  through  a  series  of  training 
exercises.  A  consciouu  effort  had  been  made  to  accustom  the  Iraqi  radar 
operators  and  air  defense  personnel  to  seeing  tankers,  awacs,  Rivet  Joint, 
and  combat  air  patrols  flying  in  predictable  patterns  in  the  general  vicini¬ 
ty  of  the  border.^^  An  “Eariy  Warning  (EW)  iine“  had  been  developed 
connecting  points  south  of  which  Coalition  aircraft  flying  at  that  altitude 
would  not  be  acquired  by  the  Iraqi  air  defense  system. 

Dtatii  Storm 

On  the  night  of  17  January,  before  the  first  attacks,  the  Iraqis  saw  the 
‘standard*  air  picture  on  their  scopes.  All  aircraft  involved  in  the  initial 
missions  completed  their  marshalling  and  refueling  south  of  the  EW  line. 
The  first  group  of  aircraft  to  cross  the  line  were  the  F-l  1 7s,  which  used 
stealth  characteristics  to  operate  in  Iraqi  airspace  without  being  detected. 
The  first  mqjor  target  an  F-1 17  struck  was  the  intercept  operations  center 
(IOC)  in  southern  Iraq  at  nine  minutes  before  H-hour.  The  center,  a 
primary  air  defense  node  in  central  Iraq,  was  responsible  for  directing 
enemy  fighters  in  that  region.  It  wns  attacked  to  ease  the  passage  of  the 
F-15E/EF-1I1  flight  package  soon  to  pass  through  that  region,  on  their 
way  for  attacks  on  western  Scud  sites  around  H-2  airfield.  It  was  hoped 
that  the  attack  on  the  center  would  prevent  information  about  further 
incursions  from  being  passed  on  to  higher  headquarters. 

The  second  group  of  aircraft  to  penetrate  Iraqi  airspace  was  Thsk 
Force  Normandy,  which  combined  the  navigational  ability  of  Air  Force 


^(S)  MasUr  Attack  PUut,  "Pint  24  Houra,”  pp  I  >8,  and  (S)  Brieflng,  COR  Dcnald 
McSwaln,  USN,  Black  Hole  Air  Campaign  Oraphica  with  Poll  War  Annotationi,  Jan  1991, 
QWAPS  Pllei  NA-302. 

I 

^^Brienng,  “Blectronie  Combat  in  Deiert  Shield/Deiert  Storm,"  Brig  Gen  Lorry 
Henry,  cbntap/BC.  owaps  Piiei  ■  NA-358.  Aiso  Intvw,  Murray  Wllllanuon  with  Brig 
Oen  Henry,  a  waps,  Aug  i992. 
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MH«S3i  with  the  firepower  of  Army  AH-64  Apaches.  This  attack  de¬ 
stroyed  two  border  EW  sites  twenty-one  minutes  before  H-hour  to  give 
the  F-lSB/BP-111  strike  package  heading  for  the  Western  Scud  sites  a 
**hole**  in  the  EW  coverage.  While  the  attack  was  successful,  the  EW 
sites  must  have  Issued  some  warning  because  the  antiaircraft  artillery 
batteries  in  Baghdad  began  firing  immediiUely  before  H-Hour. 

To  maxlmixe  the  shock  to  the  rest  of  Iraq's  air  defense  system  at  H- 
hour,  other  P-1 17s  attacked  eight  key  air  defense  centers  ranging  from  the 
National  Air  Defense  Headquarters  in  Baghdad  to  selected  important  lOCi. 
Also,  striking'  at  core  targets  in  an  attempt  to  prevent  a  coordinated 
national  defense,  they  attacked  the  two  main  national  military  command 
bunkers  and  the  presidential  grounds  near  Abu  Qhurayb.  In  Edition,  the 
main  telephone  exchange  and  other  key  communication  nodes  were 
struck.  These  attacks  were  level,  medium-altitude  deliveries  with  infrared 
acquisition  and  QBU-27  penetrating  laser-guided  bombs. 

Shortly  after  the  F- 1 1 7  strikes,  fifty-two  tlams  struck  their  designated 
targets.  Approximately  one-third  were  targeted  against  the  electrical 
power  grid,  since  It  was  believed  that  the  air  defense  system  depended  on 
the  national  electrical  grid  for  most  of  its  power.  Disabling  it  would 
force  the  air  defense  system  off  line  for  a  period.**  The  remaining  tlams 
were  targeted  against  core  targets:  Ba’ath  Party  Headquarters,  the 
Baghdad  Presidential  Palace,  and  the  Ti^i  surface-to-surface  missile  (SSM) 
support  facility.**  These  attacks  were  designed  to  stimulate  confusion  in 
the  national  decision-making  structure  and. to  remove  a  portion  of  its 
offensive  capability. 

Following  Thsk  Force  Normandy’s  preparation,  a  strike  package 
consisting  of  22  F-lSEs  and  3  EF-llls  struck  Western  Scud  launch 
areas  in  the  vicinity  of  H-2  airfield.  Supported  by  KC-133s,  this  strike 
package  formed  south  of  the  EW  warning  line,  then  headed  north.  After 


**(S)  Interviews  with  electrical  engineers  had  given  the  planners  a  good  knowledge 
of  specific,  critical  Urgeti  and  possible  Iraqi  workarounds  to  keep  the  system  going. 
Interview,  OWAPS  Task  Force  VI  personnel  with  Lt  Col  Dave  Deptula  confirmed  ttiat  the 
Black  Hole's  ms)or  intention  in  striking  the  power  planu  was  to  disable  the  air  defense 
system. 

**(S)  Mailer  Altaek  Plan,  “First  24  Hours,"  p  2. 
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final  refueling  the  attack  package  penetrated  Iraqi  territory.  The  F-15Es 
attacked  fixed  Scud  sites  with  a  combination  of  free-fall  bombs  and 
clutter  weapons. ,  The  EF-ll  is  provided  jamming  support  for  the  F-lSEs 
during  the  attack  and  then  exit^  to  provide  jamming  support  for  the  P> 
117s  returning  from  the  Baghdad  area. 

As  the  F-I17s  and  F-lSEs  exited  south,  a  fighter  sweep  of  twenty- 
four  F-lSCs  and  P-14s  crossed  the  border  into  Iraq  to  reach  ^he  areas 
from  which  the  Iraqis  were  expected  to  launch  lighters  in  reaction  to  the 
first  Coalition  attacks.  While  the  Iraqi  reaction  was  much  less  than 
expected,  these  fighters  did  succeed  in  downing  four  enemy  aircraft  and 
tvatching  one  other  Iraqi  aircraft  shoot  his  wingman  down  before  crashing 
into  the  ground  himself. 

At  H-fdO  minutes,  the  air  campaign  moved  into  its  next  phase-attacks 
by  several  massive  sbad  packages  aimed  at  the  H-3,  Kuwait,  and 
Baghdad  areas.  The  attacks  were  timed  to  occur  just  us  the  Iraqis  were 
expected  to  bring  their  air  defense  nets  back  on  line  after  shifting  to 
backup  electrical  power.  As  the  Iraqis  reactivated  their  radars,  they  were 
expected  to  detect  literally  hundreds  of  contacts,  which,  it  was  hoped, 
would  overload  the  KARl  system.  The  tactics  for  these  attacks  involved 
drones.  Jamming  aircraft,  and  Wild  Weasel  and  other  HARM-flring  aircraft, 
and  are  discussed  in  detail  In  the  section  titled  "Attacking  The  Iraqi 
Integrated  Air  Defense  System”  in  this  chapter.  At  about  the  same  time, 
B-S2s  and  Ibmado  OR-1  s  attacked  the  Iraqi  Air  Force  dispersal  fields 
utilizing  low-levei  tactics.  Tlie  Tornados  dropped  the  JP233  munition 
designed  especially  for  runway  denial:  the  munition  required  a  low-level 
delivery  to  be  effective. 

A  third  wave  of  F-117  attacks  followed  the  SBAD  strikes  and  attacks 
on  the  airfields.  This  time,  more  of  the  targets  were  in  the  strategic 
core-mostly  leadership  and  communications  related.  By  this  time,  also, 
other  nonstealthy  packages  had  begun  striking  at  Scud  shelter  ,  NBC 
capabilities,  and  the  communications  network.  Most  of  these  attacks  were 
flown  by  combined  packages  of  bombers  and  sbad  aircraft.  In  a  sense, 
the  bombers  acted  as  the  'stimulators'  for  the  sbad  aircraft,  the  role 
drones  had  performed  in  the  earlier  large-scale  sbad  missions. 

The  interaction  between  the  tactics  chosen  for  successive  strikes  was 
critical  to  the  success  of  the  flrst  few  hours  of  the  air  war.  Aircraft 
missions  were  usually  conducted  to  enable  the  success  of  follow-on 
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missions.  Key  also  was  the  employment  of  overwhelming  Coalition 
assets  against  the  whole  range  of  targets,  both  strategic  core  and  air 
defense.  While  the  Iraqi  command  and  control  structure  may  not  have 
been  totally  paralyzed,  the  tactics  employed  by  the  Coalition  certainly 
degraded  the  Iraqi  defensive  capabilities  to  a  degree  where  they  could  not 
defend  themselves  against  the  successively  more  aggressive  Coalition 
attacks. 


Bunker  Busting 

A  particular  problem  faced  by  the  Coalition  was  the  need  to  penetrate 
the  hanlened  bunkers  protecting  many  of  the  strategic  core  targets. 
Comnumd  and  control  centers,  nbc  weapons  storage  facilities,  and 
communications  relay  equipment  were  examples  of  the  targets  protected 
in  this  manner. 

The  Coalition  encountered  four  classes  of  bunkers  during  Desert 
Storm.  The  first  class  was  basement  bunkers,  usually  located  directly 
beneath  an  existing  building.  The  difficulty  with  these  targets  was  that 
weapons  had  to  penetrate  the  buildings  in  addition  to  the  underground 
bunkers.  The  buildings  themselves  created  “voids”  above  the  bunkers, 
negating  the  effects  of  most  penetrating  weapons  by  deflecting  the  weap¬ 
ons,  causing  detonations  before  penetration,  or  attenuating  the  effects  of 
the  blasts.  The  second  class  was  the  earth-covered  bunker.  These  Iraqi 
bunkers  typically  had  approximately  twenty  feet  of  earth  abovi.  reinforced 
concrete.”  The  bunker  wells  were  usually  five  to  tc  i  feet  of  reinforced 
concrete.”  Some  Iraqi  bunkers  were  classified  as  superhardened  (i.e., 
nuclear  resistant).  These  superhardened  bunkers  had  sixteen  feet  of  earth 
covering  6.5  feet  of  reinforced  concrete  above  a  five-foot  prefabricated 
steel  mat.”  The  third  class  was  mountain  bunkers.  Mountain  bunkers 
were  extended  natural  caves  or  tunnels  located  primarily  in  northern  Iraq. 
They  were  very  difficult  to  locate,  target,  and  destroy  because  of  their 
depth  and  camouflage.  The  fourth  bunker  class  was  revetted  hardened 


”(S/NP)  aw  APS  File,  AF/IN  Brlcllng  on  THRBAT  (BUNKERS),  CHST  Folder  16. 
’’(S/NF)  Ibid. 

“(S/NF)  Ibid. 
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aircraft  shelters,  which  will  be  discussed  as  a  subset  of  air  superiority 
activity  in  the  section  titled  “Defeating  The  Iraqi  Air  Force." 

The  primary  tactics  of  penetrating  hardened  bunkers  evolved  around 
the  1-2000  weapon,  which  was  basically  an  improved  2.000-pound  bomb. 
It  had  a  slimmer,  harder  case  than  the  standard  MK-84  general-purpose 
bomb  and  contained  SSO  pounds  of  tritonal  high  exnlosive  in  its  Mast 
warhead,  as  opposed  to  945  pounds  in  the  MK-84.”  The  case  was  a 
single-piece  foiging  of  one-inch  high-grade  steel.  The  weapon  usually 
was  mated  with  a  lase^guided  kit  to  form  the  OBU-IOI,  OBU-24  A/B, 
or  OBU-27.  It  was  delivered  by  F-1 178  and  F-1 1  IFs  in  Operation  Desert 
Storm. 

Aircraft  delivering  penetrating  weapon  strived  to  achieve  angle  and 
impact  velocity  to  resiit  in  the  deepest  penetration.  [DELETED]. 
[DELETED].  Smaller  impact  angles  decreased  penetration  capability. 
Shallow  impact  angles  also  contributed  to  the  phenomenon  called  J- 
hooking.  J-hooking  results  when  a  weapon's  movement  after  impact  was 
more  lateral  than  down,  diminishing  penetration  (see  Figure  32). 


Ikble  7” 

GBU-24  A/B  (F-lllF) 
Level  Release 

[DELETED] 


GBU-27  (F-117) 

Level  Release  Horizontal  Target 
[DELETED] 


F-1 178  and  F-1 1  IFs  used  1-2000  lase^guided  weapons  against  nume^ 
ous  hardened  bunkers  throughout  Desert  Storm.  F-1 178  dropped  individ- 


’*7.0.  hlM-34,  AIrcraw  Wespons  Delivery  Manual.  13  Peb  1986,  pp  1-14,  1-20. 
”aWAPS  MIcroflIm,  Reel  423996,  Frame  #1023  (C)  and  1026  (S). 
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ual  weapons,  whereas  the  F-I I  IFs  dropped  bombs  in  pairs  and  sometimes 
released  their  full  load  of  four  weapons.  Targets  had  to  be  selected  and 
planned  by  knowledgeable  weapons  ofHcers,  since  it  was  imperative  that 
aircrews  received  specific  aimpoint  guidance  and  coordinates  along  with 
a  coniect  weapon  mix  to  successfully  destroy  targeu.”  These  1-2000 
weapons  devastated  most  Iraqi  hardened  targets. 

Figure  31^ 

1-2000  Perforation  Limits  (Thickness  of  Bunker  Roof) 

Earth  Overburden,  3*  Angle  of  Attack 

FIGURE  DELETED 


Figure  32 

*T*  Hooking  Effect 


”(S/Nr/WN/NC)  TMticut  Analysts  Bulhitn,  Vol  91-2.  p  3-8. 

OWAPS  MIcmfllm,  Reel  #23996,  Frame  #1030,  Memorandum  for  TAC/OHA, 
Dome  Renetrating  Weapon,  28  Jan  91. 
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The  Strategic  Ihrget  Sets 


Most  of  the  targets  in  the  strategic  core  target  sets  were  attacked  by 
using  the  tactics  as  discussed  previously  in  this  Chapter.  Some  targets 
were  more  difTicuU  to  attack  and  required  special  tactics  and  weapon- 
eering  to  destroy  them.  This  section  discusses  some  of  the  tactics  devel* 
oped  for  use  against  the  more  challenging  t^get  sets. 

Leadership.  The  Leadership  target  set  included  targets  associated 
with  the  highest  levels  of  the  Iraqi  government.  Ihrget  sets  included  the 
Baghdad  and  Abu  Qhurayb  presidential  palaces,  the  Ba'ath  Party  Head¬ 
quarters,  and  the  North  T^i  command  bunker.  This  torget  set  was  almost 
exclusively  the  domain  of  the  F- 1 1 7,  F- 1 1  IFs,  and  tlam.  F-  1 1  7s  and  F- 
lllFs  conducted  infrared  sensor  acquisition  and  laser  guided  bomb 
delivery  against  these  targets,  using  penetrating  warheads  against  the 
harder  targets  and  QBU-lOs  against  the  softer  ones. 

[DELETED].” 

Commandt  Control,  and  Communications.  The  C^  target  set  in¬ 
cluded  the  Iraqi  nationwide  communications  system’s  most  important  ele¬ 
ments  such  as  radio  relay  facilities  and  satellite  ground  stations. 
[DELETED].  Penetrating  weapons  with  delayed  fuzing  were  employed 
and  successfully  fractured  the  communications  links. 

NBC  (NucUar,  Btologieat,  and  Chamteal) 

Nuclear.  The  Nuclear  Research  Facility  at  Al  Tuwuitha  was  initially 
the  only  target  in  the  nuclear  category.  It  presented  a  particular  problem 
because  of  its  size.  Covering  more  than  a  square  mile,  it  contained 
numerous  buildings  that  were  possible  subtargets.  The  initial  strike 
against  this  target  was  a  mass  attack  of  F-16s  delivering  free  fall 
ordnance.  Al  'Hiwaitha  also  became  a  target  for  F-117s  and  F- It  IFs 
using  precision-guided  ordnance.  [DELETED].  Since  there  was  such  a 
large  collection  of  point  targets,  planners  checked  off  targets  in  the 
complex  as  they  were  attacked. 


’^(S)  OWAPS  Pilei,  CHP  Polder  #14,  “Additional  Leaderihlp  Torgoti."  31  Jan  91. 
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[DELETED]."  [DELETED]." 


Biological.  Probably  the  most  challenging  taigets  faced  by  the 
Coalition  plannera  were  the  suspected  biologicid  storage  sites.  The  Iraqis 
had  been  suspected  of  pursuing  a  biological  weapons  program  and  had 
amassed  quantities  of  toxins  in  refrigerated  bunkers.  Initial  considerations 
of  the  danger  of  releasing  these  agents  into  the  atmosphere  while  trying 
to  destroy  them  required  conducting  experiments  on  how  best  to  attack 
them.  [DELETED].*"  [DELETED].*' 

The  method  used  in  Desert  Storm  was  a  combination  of  timing  of 
attacks  and  choosing  proper  munitions.  [DELETED], 

Chemical.  The  Iraqi  threat  to  use  chemical  weapons  against  the 
Coalition  or  against  Israel  caused  the  Al  Samarra  Labs  to  be  struck  by 
TLAMs  on  the  first  night.  The  attacks  hit  chemical  production  buildings; 
however,  the  chemical  materials  were  stored  in  S>shnped  or  cruciform 
bunkers  at  several  sites.  The  Iraqis  also  sought  to  confuse  the  issue  by 
constructing  numerous  dummy  bunkers.  After  identification,  subsequent 
attacks  on  these  bunkers  were  carried  out  with  penetrating  OBU*24/27 
weapons. 

Bridges.  The  initial  bridge  attacks  were  flown  by  “smart”  aircraft 
using  “dumb"  bombs.  While  these  tactics  achieved  some  success,  the 
results  were  Judged  insufficient  and,  as  in  Vietnam,  laser>guided  bombs 
(LQBf)  were  employed.  F-1 17s,  F>1 1  IFs,  F-15Es.  and  A-6s  attacked  and 
cut  designated  bridges  with  lobs.  In  addition  to  these  attacks,  river 
reconnaissance  missions  were  flown  to  patrol  the  waterways  and  ensure 
that  the  crossings  remained  closed.  These  missions  were  flown  by  F-16s 
during  the  day  and  F-lllFs  at  nighr,  and  were  tusked  to  attack  any 
bridging  and  crossing  activities  such  as  pontoon-building  or  ferries, 


"(S)  OWAPS  Pilei,  CHP  Folder  #14,  “Bmergencx  War  Termination  Plan,"  29  Jon  91 . 

"(S)  Damage  to  Iraqi  Nuclear  Facilitleii,  Hq  Air  Force  Intelligence  Agency, 
25  Jan  91. 

*"(S/NP)  Intvw,  Perry  Jamiton,  Rich  Davit,  and  Barry  Barlow,  Center  for  Air  Force 
Hlitory,  with  Lt  Gen  Charlei  A.  Homer,  4  Mar  92,  p  .12,  owaps  na-S03. 

“(S)  Intvw,  Kurt  Guthe,  owaps.  with  Capi.  John  R.  Olock,  2  July  92. 
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Not  all  bombing  problems  could  be  solved  with  readily  available 
weapons.  Various  methods  to  destroy  deeply  buried  and  hardened 
facilities  were  proposed  but  were  either  not  fully  developed  or  not 
shipped  to  theater  before  the  war  ended.  For  example,  the  OBU<1 1  was 
a  3,000-pound  lale^guided  bomb  from  the  Vietnam  era;  planners 
remembered  and  attempted  to  ship  It  to  the  theater.  The  OBU-11 
provided  greater  explosive  blast  than  a  2,000-pound  bomb,  creating  more 
destruction  over  a  greater  range  of  targets.  But,  the  war  ended  before  the 
weapon  could  be  used. 

[DELETED]. 

Unlike  prior  examples,  the  OBU-28  went  from  Idea  to  operational  use 
before  the  war  ended.  This  weapon  was  designed  to  meet  the  re¬ 
quirement  to  penetrate  very  deep  hard  targets  and  is  discussed  extensively 
in  the  Logistics  Report.  'Tvo  OBU-288  were  used  on  the  last  day  of  the 
war  against  the  North  Teyi  Weapons  Manufacturing  Facility  No.  2. 

The  attacks  on  the  strategic  target  sets  during  Desert  Storm  added  a 
new  dimension  to  aerial  warfare.  Using  new  technologies  and  weapons, 
the  Coalition  wai  able  to  seize  the  initiative  and  deflne  the  battle  beyond 
any  Iraqi  hope  of  resistance.  As  the  campaign  unfolded,  continued  tacti¬ 
cal  innovations  neutralized  most  of  the  difficult  targets  and  contributed 
significantly  to  the  Coalition’s  success. 


Figiirt33 

Conventloiial  Weapons  Enhanced  Penetration  (CWEP) 
"Natt  Driver" 

FIGURE  DELETED 


Attacking  The  Iraqi  Air  Defense  And  Air  Force 

The  highest  priority  of  Coalition  air  operations  was  gaining  and 
nudntaining  air  superiority  by  neutralizing  the  Iraqi  Integrated  Air 
Defense  System  (IADS)  and  rendering  the  Iraqi  air  force  ineffective.  Iraqi 
forces  had  to  be  neutralized  before  fotlow>on  attacks  could  be  conducted 
with  acceptable  losses  by  nonstealthy  aircraft. 

This  section  discusses  tactics  associated  with  operations  used  to  gain 
and  maintain  air  superiority.  Central  to  the  effort  were  denying  Iraqi 
conunanders  both  the  ability  to  understand  what  was  happening  and  the 
ctqMtbility  to  command  and  control  their  forces.  To  accomplish  these 
goals,  electronic  combat  missions  would  blind  early  warning  sensors, 
disrupt  communications,  deny  ground  controlled  intercepts,  and  destroy 
surfaced-based  air  defenses.  Hghter  sweep  aircraft  would  engage  the 
Iraqi  fighters  in  the  air,  destroying  their  airborne  defense  capability  and 
ensuring  the  success  of  Coalition  fighter  bombers.  Fighter  bombers 
would  deny  the  Iraqi  air  force  the  use  of  their  runways  and  their  ability 
to  retaliate  and  defend,  ultimately  forcing  them  into  hardened  shelters. 
Finally,  F-1 1  IFs  and  F-1 17s  would  destroy  those  impervious  shelters,  and 
in  the  process,  destroy  the  offensive  capability  of  the  Iraqi  Air  Force.  As 
the  shelter  busting  campaign  heightened,  Iraqi  aircraft  attempted  to  flee 
to  Iran,  and  Coalition  forces  countered  with  combat  air  patrols  over  Iraq. 

Attacking  the  Iraqi  Integrated  Air  Defense  System  (IADS) 

Six  elements  of  offensive  strategy  were  used  to  negate  the  Iraqi  lADS. 
Electronic  Surveillance  aircraft  such  as  the  RC-I3S  and  EP-3  were  used 
during  Desert  Shield  to  determine  the  nature  and  extent  of  the  enemy 
threat.  Tactical  deception  masked  the  intentions  of  Coalition  forces 
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during  their  buildup  and  training  phases.  The  air  campaign  began  with 
attaeks  on  Iraqi  aector  operations  centers,  early  warning  sites,  and 
command  and  control  nodes  using  stealth  and  a  variety  of  BEAD  aircraft 
along  with  decoys  to  provide  a  false  tactical  air  picture  to  ground  radars. 
Bombing  attacks  were  coordinated  with  and  complemented  dedicated 
SBAD  mission  assets.  Later,  attack  packages  were  accompanied  by  dedi¬ 
cated  5BAD  ofron^-Wild  Weasels,  jammers,  and  HARM*carrying  aircraft 
-which  responded  to  mobile  and  target  area  direats.  In  addition,  the  air 
war  in  the  KTO  invoived  roving  bands  of  dedicated  SAM  klilers  and  care- 
fuUy  iocated  jammers  to  destroy  Iraqi  SAM  capabilities  in  the  area.  In  this 
way,  air  superiority  over  ground<based  air  defense  was  gained  and  main> 
tained  throughout  the  war. 

Beeottttaissanee  and  Survettlance  Measures 

The  air  defense  threat  faced  by  the  Coalition  was  formidable,  both 
in  density  and  sophistication.  A  combination  of  old  and  new  weapons 
coordinated  by  the  computerized  KARI  control  system  presented  a  credible 
threat  to  Coalition  aircraft.  The  Coalition’s  task  was  to  determine  the 
extent  and  nature  of  this  threat.  Aircraft  such  as  RC-13Ss,  TR-lAJ-2s, 
and  P*3s,  flew  near  the  Iraqi-Saudi  border,  and  gathered  data. 
[DELETED].^  Another  phase  of  this  collection  effort  involved  obtaining 
technical  data  from  the  French,  who  had  developed  and  installed  the  kari 
system.*’  These  efforts  enabled  Coalition  planners  to  assess  the  strengths 
and  vulnerabilities  of  the  system  more  accurately. 

Electronic  intelligence  (ELINT)  systems  maintained  a  constant 
presence.  [DELETED].**  Collection  aircraft  developed  an  extensive 
picture  of  the  Iraqi  iads.  Figure  33  depicts  the  command  and  control 
structure  of  the  Iraqi  air  defense  system. 


**(S)  Intvw  by  Dr.  Williamion  Murrey,  owak,  with  Brig  Gen  Larry  Henry,  the 
CENTAP  Electronic  Combat  coordinator,  Aug  1992. 

**(8)  Naval  Operational  Intelligence  Command  SKAR  Group  Brieflng,  OWaps,  IS 
May  1992. 


**IDBLBTBD1 
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Figure  34 

EC  Combat  Preparations” 


Numoroua  EC  Preparation  Mlaalona  Throughout  Deaart  Shlt;d 

•  Joint  uae  of  EC  Aaaata 

•  Border  Rune  for  Real  Time  ELINT  Reooe 

•  BulK  Aircrew  Confidence  /  Timing  /  Calibrated  Syetema 

•  Coordination  with  AWAC8  /  RIVET  JOINT  /  TACC 


TiietictU  D*etpHon 

Careful  review  of  Coalition  operations  during  Desert  Shield  gives  a 
sense  of  the  way  in  which  the  gradually  increasing  scale  of  operations 
was  orchestrated  to  desensitize  the  Iraqi  defenders.  Beginning  in 
September  1990,  the  tactical  deception  operation  began.  A  consistent  mix 


”(S)  From  Brieflng  Slide  "Electronic  Combat  in  Deiert  Shield/Deseil  Storm."  by 
Brig  Gen  Larry  Henry  deictibing  pre-war  EC  efforts. 
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Figure  3fi 

Iraqi  Air  Defenae  Command  and  Control 


nOURE  DELETED 


Figure  36 

Iraqi  SAM  Coverage  (16  Nov  90) 


of  Coalition  aircraft  flew  the  same  flight  tracks  on  a  regular  basis.  By 
the  night  of  17  January,  Iraqi  radar  operators,  observing  Coalition 
activities,  saw  a  slmiiar  pattern,  awacs.  Rivet  Joint,  Combat  Air  Patrols 
(caps),  high'value  airborne  assets  (hvaa),  and  tankers  were  all  in  their 
familiar  tracks.  Most  of  the  attack  aircraft  remained  south  out  of  the 
range  of  Iraqi  radars  until  it  was  time  to  go  north  and  attack  targets.** 

The  initial  attacks  by  F>I  ITs  and  tlam  cruise  missiles  were  aimed  at 
air  defense  operations  centers  and  electrical  power  plants  supporting  the 
air  defense  net.  The  intent  was  to  force  activation  of  emergency  electrical 


**Most  Coalition  aircraft  pemuated  Iraqi  airipoce  at  low  altitude  to  avoid  radar 
detection. 
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power,  create  confusion,  and  isolate  commanders  while  emergency 
power  was  being  brought  on  line.  Meanwhile,  attacking  aircraft  would 
proceed  toward  their  targets.  When  the  Iraqi  air  defense  system  resumed 
operations,  it  would  suddenly  have  to  process  hundreds  of  aircraft.  This 
would  overload  the  air  defense  system." 

Largt  Seok  SEAD  StrUua 

The  prewar  analysis  of  the  Iraqi  air  defense  structure  was  used  to 
deveiop  the  portion  of  the  master  attack  plan  designed  to  disable  the 
IADS.  The  first  two  days  of  the  plan  provided  for  twenty-five  large-scale 
SBAD  attacks.  The  large  sbad  aircraft  package  directed  against  the  area 
south  and  west  of  Baghdad  at  H-Hour  plus  forty  minutes  on  the  first 
night  of  the  war  provides  examples  of  the  tactics  used  during  these 
efforti.  The  attack  was  a  joint  effort;  Air  Force  aircraft  attacked  targets 
south  of  Baghdad,  and  Navy  aircraft  from  the  Red  Sea  Battle  Force 
attacked  targets  in  the  vicinity  of  Ai  Ikqaddum. 

Tlie  aircraft  planned  for  this  mission  were  as  follows:^” 


12 

F-40 

SBAD  Wild  Weasel/HARM 

3 

EF-111 

SBAD  BCM 

6 

BQM-74 

Drone  Support 

3 

EA-6B 

SBAD  BCM  (Jammer)/HARM 

3 

F-14 

Escort  for  BA-6B 

10 

F/A-18 

SBAD/HARM 

8 

A-7 

SBAD/HARM 

4 

A-6 

SEAD/TALD 

The  plan  was  to  approach  the  target  area  from  numerous  directions, 
force  a  reaction,  then  destroy  the  radars.  The  Air  Force  and  the  Navy 
used  different  tactics  based  on  the  types  of  equipment  employed.  The 
mission  was  flown  as  pictured  in  Figure  37. 


"(S/NF/WN/NC)  Iraqi  Threat  to  U.S,  Forces,  Navy  SPEAR.  Naval  Intelligence 
Command.  Nic>2eM3^)is-90,  Dec  1990,  p  3<20. 

Humbert  of  alrcraA  derived  from  both  (S)  Master  Attack  Plan,  "Pint  24  Houn," 
p  4;  and  (S/NF/WN/NC)  CNA  Rpt,  "Deiert  Storm  ReconiUuction  Report,  Volume  VIII: 
CVSpace  and  Electronic  Warfare,”  Jun  1992,  p  3-8. 
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In  the  south,  Air  Force  EF<I1I«  proceeded  to  their  jamming 
positions  and  established  orbits.  BQM>74  drones  were  launched  to 
stimulate  the  iads.^'  As  Iraqi  target  acquisition  radars  activated,  EP<1 1  Is 
Jammed,  forcing  the  Iraqi  radars  to  increase  their  vulnerability  to  harm 
missiles.^  Wild  Weasels,  loaded  with  harms,  approached  the  Iraqi 
radars.  Bach  aircraft  was  tasked  to  destroy  high*threat  mobile  SAMs 
within  their  assigned  area  of  responsibility.  [DELETED].”  [DELETED]. 
Sixty  HARMS  were  fired  during  the  mission.” 

In  the  west,  BA*6Bs  established  orbits.  A*6s  launched  tactical  air 
launch  decoys  (talds)  to  cause  individual  SAM  operators  to  raact  to  the 
air  threat.”  BA*6Bs  jammed,  causing  increased  radar  activity,  and 
developed  a  radar  environment  more  conducive  to  harms  launched  by  A* 
7s  and  F/A<I8s.  [DELETED].”  [DELETED].  Navy  aircraft  flied  fifty- 
one  HARMS  on  this  strike.” 

Bomb  damage  assessment  could  not  be  obtained  on  all  radars,  but 
BUNT  operators  noted  a  significant  reduction  in  electronic  activity.” 
Numerous  SBAD  missions  of  the  type  just  described  were  conducted  on 
the  first  day  of  the  war.”  Although  causal  relationships  cannot  be 
definitively  established  at  this  time,  the  Iraqi  eiectronio  defenses  were 


^'(S)  “Operation  DeMit  Storm  Electronic  Combat  (EC)  Errectiveneii  Analyili,"  Air 
Force  Electronic  Warfkra  Center,  Jon  1992,  p  1 1  >3. 

”IDBLBTED] 

”[DELBTBO] 

”(S)  S2d  Fighter  Wing  Oeien  Storm  •  A  Succeii  Story,  Briefing  ilidei  10  and  12 
and  p  2. 

”(S/NF/WN/NC)  CNA  Rpt,  Vol  Vlll,  p  3-9. 

”(S)  Ibid,  p  Bl. 

”(8)  Ibid,  p  3-9. 

”(S)  “Operation  Deiert  Storm  Electronic  Combat  (EC)  Bffectlveneii  Analyaii,” 
p  11-9. 

”(S)  Maittr  Attack  Plan,  “Firit  24  Houri.” 
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never  fully  reconstituted.  While  individual  air  defense  radars  continued 
to  pose  a  localized  threat,  the  sbad  missions  fractured  the  backbone  of 
centralized  control. 

AUaekt  Agabut  Air  Dtftnu  Nodit^ommand,  Control, 
Conununkodont  Counkrmoaturoi  (C*CM) 

The  primaiy  objective  of  C’CM  ii  to  deny  or  degrade  the  ability  of 
hostile  militaiy  oommanden  to  oomnumd  and  control  their  forces 
effectively.*^  A  iaige  portion  of  the  P*117  missions  on  17  January  had 
this  objective.  TWenty  air  defense  nodes  were  targeted  in  the  first  two 
waves  of  F-lt7s. 

The  air  defense  and  communications  nodes,  in  hardened  bunkers, 
presented  challenges  in  weapons  selection  and  delivery.  As  described 
previously,  Coalition  forces  encountered  four  classes  of  bunkers  in  Desert 
Storm.  The  P-117  and  P-11  IP  delivered  1-2000  penetrating  lase^guided 
bombs,  which  proved  paiticularly  effective  against  these  bunkers. 

Large-scale  SBAD  attacks  and  attacks  on  particular  elements  of  Iraq’s 
air  defense  structure  combined  to  eliminate  their  ability  to  operate  in  a 
coordinated  fashion.  The  remaining  air  defense  challenge  became  the 
individual  SAM  and  AAA  systems. 

DIroet  and  Aroa  Support  itf  Attack  Missloni 

Individual  SAM  and  aaa  threats  were  dealt  with  primarily  by  assign¬ 
ing  SBAD  and  BCM  aircraft  to  attack  groups.  Jammers  and  HARMcapable 
aircraft  would  support  attack  packages  based  on  analysis  of  the  expected 
threats.  Aircrews  would  communicate  with  mission  commanders  before 


**(S/NP)  Tactical  Air  Fontt  Ouidtfor  Integrated  Electronic  Combat,  USAP  TacUctl 
Air  Warfare  Center,  Oct  1987,  p  3-2. 
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flight  to  establish  tactics  for  each  particular  situation.  The  positioning  of 
jammers  and  harm  aircraft  was  critical  to  protect  the  flights, 

[DELETED].*' 

In  the  early  phases  of  the  war,  both  the  EP>III  and  RA>6B  were 
tuked  primarily  in  the  direct  support  role.  The  EF-llls,  provided  target 
ana  suppression  while  flying  between  the  threat  and  the  atuick  force.*’ 
The  RA*6Bs,  in  general,  flew  behind  their  strike  groups. 

Navy  HARM  aircraft  flew  to  preplanned  positions,  salvoed  their 
missiles  at  known  radar  locations,  and  worked  in  unison  with  BA>6Bi  to 
ascertain  the  presence  of  active  systems.  The  EA*6B,  although  used 
primarily  as  a  jammer,  had  the  ability  to  Are  a  maximum  of  two  harmi. 
NAVCBNT  policy  dicU^  that  Navy  attacks  not  proceed  into  Iraq  or  the 
Kuwait  Theater  of  Operations  (KTO)  without  an  accompanying  EA>6B.'* 


*'(8/NP)  USCBNTAF  ElMnmlc  Combat  In  Dottrt  SMtId  and  Desert  Storm  After 
Action  Report,  Oct  1991.  p  1-2. 

**(SflWF/WN/NC)  MCM  3-1,  Vol  1,  p  7-10. 

**CDR  William  J.  LutI,  U.S.  Novy,  “Bottle  of  the  Airwavei,"  LI.S.  Naval  Inititute 
Praceedingi,  Jan  1992,  p  33. 
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Figure  38 
Jamming  Tactics 


HGURE  DELETED 
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Dtdkattd  ECM  Stationx-Tht  **Wtastl  PoUct** 

As  the  ground  offensive  approached,  the  SAM  threat  to  attack  aircraft  in 
the  KTO,  while  greatly  reduced,  was  still  present  in  the  form  of  mobile 
SAM  batteries.  Itie  make-up  of  Coalition  attack  missions  had  also  changed 
firom  lai^e  packages  to  flights  of  two  or  four  aircraft.  To  provide  BCM 
protection  for  these  flights,  sbad  aircraft  were  assigned  to  orbit  positions 
surrounding  the  KTO.  These  “Weasel  Police**  missions  are  depicted  in 
Figure  39.‘< 

Overall,  the  Coalition  campaign  against  the  Iraqi  air  defense  system 
reduced  the  threat  to  Coalition  aircraft. 

The  combination  of  jsbad,  packaging,  and  the  aggressive  destruction 
campaign  against  criticai  C*  nodes  contributed  greatly  to  the  overall  low 
attrition  rate  and  success  of  the  offensive  air  campaign.** 

Defeating  The  Iraqi  Air  Force 

As  discussed  in  Chapter  One,  the  Iraqi  Air  Force  presented  a  potential 
threat  to  Coalition  forces.  While  the  quality  of  its  pilots  could  be 
questioned,  its  potential  could  not  be  overlooked.  Fighter  sweeps,  various 
types  of  combat  air  patrols,  and  attacks  on  airfields  and  aircraft  on  the 
ground  were  all  used  to  defeat  or  neutralize  this  threat. 

7A«  Fighter  Swup 

In  a  “fighter  sweep,"  large  numbers  of  fighter  aircraft,  operating 
independently,  proceed  through  an  area  with  the  intent  of  overpowering 
any  enemy  fighters  encountered.  The  most  prominent  use  of  this  tactic 
occurred  just  after  H-Hour  on  the  first  night  of  the  war.  Twelve  elements 
(twenty-four  aircraft)  of  F-15Cs  and  F-I4s  were  positioned  to  cover  the 
entire  Iraqi  border.  Their  goal  was  to  engage  any  enemy  aircraft  launched 
in  reaction  to  the  initial  attacks.  Additionally,  the  intent  was  to  Intimidate 
the  Iraqis  and  cause  them  to  think  twltm  about  engaging  fiiture 


**(8)  S2d  Fighter  Wing,  Deien  Storm  Brief,  owaps  Files,  slides  IS  left  and  17  right. 

**(S/NP)  USCBNTAF  Ehctronlc  Combat  in  Dtstrt  ShMd  and  Dtstri  Storm  AJttr 
ActUm  Rtport,  p  S-2. 
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Coalition  missions.  Five  Iraqi  aircraft  were  downed  in  this  initial  sweep, 
all  by  F-l!ls. 

Smaller  sweeps  flew  throughout  the  initial  phases  of  the  war.  On 
these  smaller  missions,  the  F*lSCs  preceded  the  attack  aircraft.  The 
objective  was  to  clear  the  target  area  before  the  attack  aircraft  arrived. 
These  sweep  tactics  were  developed  to  counter  an  aggressive  opponent. 
But,  as  the  war  progressed,  the  Iraqis  changed  their  tactics  by  engaging 
outbound  attackers  from  the  rear.  F-lSCs  countered  by  remaining  in  the 
target  area  long  enough  to  protect  Coalition  attackers  from  Iraqi  fighters. 

IVpical  of  these  fighter  sweeps  were  the  operations  of  Citgo  and 
Penzoil  Plights  in  the  early  morning  hours  of  the  17th  of  January  1991.** 
These  two  flights  of  four  F>l5Cs  each  embariced  on  an  offensive  counte^ 
air  sweep*^  missions  in  support  of  numerous  strike  packages.'"  The  sweep 
became  an  engagement  when  awacs  spotted  “bandits"'*  as  the  flights 
were  ai^refueting.  awacs  directed  Penzoil  Flight  to  leave  the  tanker  and 
respond  to  the  bandits.  Citgo  Flight  remained  south  of  the  Iraqi  border  to 
minimize  the  chances  of  early*waming*rodar  detection.  Meanwhile,  the 
F-lSEs  were  approaching  H2  and  H3  airfields,  and  the  SBAD  aircraft  were 
already  north  of  the  border. 

The  initial  formation  used  by  Penzoil  Flight  was  tactical  spread,  and 
the  individual  elements  divided  (see  Figure  40).  Navigation  responsibil¬ 
ities  fell  to  the  element  lead  (number  three  aircraft),  who  also  left  his 


"(S)  Thew  serial  combat  miiiloni  were  liberally  extracted  from  "Deiett  Storm  Air 
to  Air  Bngagementi,  3  Mar  92, 33d  Fighter  Wing ‘Air  to  Air  Engagementi  Deaett  Storm." 

pp  1-11. 

'^OITeniive  Counter  Air  (oca)  sweep  aircraft  leek  out  and  deitroy  or  neutraiize 
enemy  air  power  in  a  deiignated  area  for  a  ipocific  lime  period. 

"(S)  The  overali  air-to-air  gameplan  caiied  for  lurpriae  attacki  by  P-1 1 7s.  P-ISBi, 
with  support  by  EP-1 1  Is.  The  P-1 17  targets  included  higher  headquarters  communication 
nodes,  and  the  P-15EU  were  uuked  into  the  H2/H3  area.  The  main  attack  package 
followed  behind  with  numerous  strategic  targets.  It  was  projected  that  the  Iraqis  would 
flush  their  aircraft  from  alert  in  response  to  the  loss  of  communication  links  with  Bagh¬ 
dad,  leaving  the  air  superiority  P-lSCs  poised  for  attack. 

"Bandits  are  known  enemy  aircraft.  The  term  originated  from  rap  World  War  II 

usage. 
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formation  lights  on<  for  visual  identification.  All  other  flight  members  flew 
with  their  lights  olT  as  the  aircraft  left  the  tanker  northbound. 


Figure  40 
Hactlcal  Spread 


i  4 


As  Penzoil  Plight  neared  Mudaysis  airfield,  three  separate  groups  of 
aircraft  were  *‘painted’*  on  radar,  awacs  labeled  two  of  the  groups  as 
ftiertdlies,  the  last  group  was  identified  as  bandits.  Penzoil  Flight  was 
continuing  to  monitor  the  groups  when  a  pop<up  group  appeared  at  two 
o’clock  and  forty  nautical  miles,  awacs  replied  with  a  "bogey””  radio  call. 
The  flight  lead  handed  this  conuict  off  to  the  element  lead  and  went  back 
to  monitoring  the  initial  bandit  group  ten  to  fifteen  miles  north  of  Mudaysis 
(see  Rgure  41). 

The  bandits  north  of  Mudaysis  turned  west  to  land  while  still  thirty  to 
thirty-five  miles  away  from  Penzoil  Flight.  Meanwhile,  the  element  lead 
received  a  pop-up  contact  at  thirty-five  nautical  miles.”'  AWACS  was  unable 
to  determine  hostile,  friendly,  or  unknown  status.  In  fact,  due  to  prev- 


”a  bogey  it  a  radar/vi(i<al  contact  with  an  alrcrafl  whow  identity  it  unknown. 
*'tDBLBTBD] 
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Figure  41 

Miidaysla  Airfield  Attack 


W  ft 


ious  friendly  tracks  in  the  area,  awacs  never  declared  the  bandit  hostile 
before  the  shot.  Penzoil’s  element  lead  continued  northbound  and  locked 
on  to  the  unknown  aircraft  at  thirty  nautical  miles  away.  [DELETED].’’ 

One  Penzoil  Plight  member  called  possible  multiples  in  the  group, 
[DELETED].  The  element  lead  asked  awacs  if  any  friendlies  were  at  this 
altitude  and  received  a  negative  repiy.  At  this  time,  the  number  four  aircraft 
turned  to  the  west  as  the  element  lead  determined  the  oncoming  aircraft  to 
be  a  bandit.  [DELETED].  The  element  lead  fired  a  radar  A1M-7M  missile 
towards  the  head-on  bandit.  The  shot  parameters  were  as  follows: 


’’[DELETED] 
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Figure  42 
MIG-29  KiU 


Bandit 

Alt; 

(DELETED] 

Heading: 

Aspect:*^ 


Shooter 
Alt: 

Speed:  (DELETED] 

leading: 

After  firing  hii  missile,  the  element  lead  executed  a  hard  turn  to  the 
east  while  number  four  continued  his  turn  to  the  west  northwest. 
[DELEIH)].  No  visual  launch  was  observed  from  the  bandit,  and  the 
element  checked  back  towards  the  bandit  to  observe  missile  detonation  on 
a  single  aireraft.  The  element  lead  rejoined  his  flight  to  regain  mutual 
support,  as  the  friendly  train  of  F-ISEs  safely  egressed  their  toigiet  below. 

When  Penzoil  Flight  departed  the  tanker  early  to  commit  on  targets 
near  Mudaysis  airfield,  Citgo  Flight  trailed  by  about  60-6S  miles.  Citgo 
Flight  initially  followed  at  an  altitude  in  the  middle  to  upper  20,0008. 
Element  lead  was  lO-lS  nautical  miles  In  trail  offset  to  the  west  (see  Figure 
43).  Citgo  Flight  viewed  Penzoii’s  engagement  as  they  flew  north  towards 
Mudaysis. 


*\S)  Aspect  angle  is  the  angle  between  the  defender’s  longitudinal  axis  and  the  line 
of  sight  to  the  attacker.  The  angle  Is  measured  from  the  defender's  6  o’clock  position, 
and  the  attacker’s  heading  Is  Irrelevant. 
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150-514  0  -  93  -  8  ;  QL  3 


As  Citgo  Flight  approached  to  within  40  nautical  miles  from  Mudaysis, 
two  groups  of  suspect^  enemy  aircraft  were  spotted  tracking  the  F-15Es 
coming  off  taiget  (see  Figure  44),** 


Figure  43 

Citgo  Flight  Sequence  No.  1 


[DELETED].”  Meanwhile,  awacs  called  bandits  launching  from 
Mudaysis,  twenty*flve  to  thirty  nautical  miles  off  Citgo's  nose.”  The  F- 
15E8  were  still  forty  to  forty-five  nautical  miles  away,  proceeding 
eastbound.  The  far  northern  group  of  bandits  hud  turned  back  north,  and 
then  west,  away  from  the  F-ISEs,  taking  them  out  of  this  engagement  (see 
Figure  45). 


**(S)  The  P-l5Bi  reported  to  have  taken  a  single  AIM-9M  shot  on  a  Fulcrum,  but  the 
tone  was  bod  and  the  missile  did  not  guide. 

”(DELBTB01 

**lt  appeared  that  lite  Iraqis  wem  flushing  their  fighters  off  at  S-nm  intervals.  The 
runway  ll^ts  were  still  on  a.s  Citgo  Plight  flew  through,  even  though  Penzoil  Plight  had 
already  shot  down  a  MIC-29. 
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Figure  44 
Citgo  Flight 
Sequence  No.  2 


At  this  point,  the  Citgo  leader  locked  on  to  a  group  25  nautical  miles 
away  from  Mudaysis.  This  bandit  group  was  in  a  left-hand  climbing  turn 
out  of  4,300  feet,  vectoring  in  the  direction  of  Citgo  Flight.  [DELETED]. 
[DELETED]. 


Figure  45 

Citgo  Flight  Sequence  No.  3 


The  flight  leader  shot  a  single  rada^guided  A1M>7M  at  the  Iraqi  aircraft 
(see  Figure  46).”  The  following  launch  parameters  applied: 


”(S)  The  P'l  did  not  fly  iny  offenilve  or  dereniive  munouveii.  Thii  reaction  wu 
common  for  Iraqi  aircrafl  during  the  rest  of  the  Gulf  War. 
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Figure  46 

Citgo  Flight  Sequence  No.  4 


Bandit 

Alt: 

[DELETED) 

Aspect: 


Shooter 
Alt: 

Speed:  [DELETED] 

Heading: 

As  the  missile  impacted  the  target,  Citgo  Flight  observed  a  large 
fireball  followed  by  an  even  larger  fireball  as  the  P*1  hit  the  ground.  At 
this  time,  Citgo  2  locked  on  to  another  bandit  group  taking  off  from 
Mudaysis.  The  bandits  flew  to  the  west  as  Citgo  2  pursued  in  a  tail 
chase.  Pursuit  stopped  as  the  bandits  flew  over  the  SAM  ring  around  H2 
and  H3  airfields.  AWACS  confirmed  them  as  bandits,  but  the  SAM  pras* 
ence  forced  Citgo  Flight  to  return  to  its  preplanned  combat  air  patrol 
between  Mudaysis  and  H2  airfield.  No  other  engagements  occurred 
during  this  mission,  and  Citgo  Flight  egressed  behind  Penzoll  Flight  on 
the  way  back  to  home  station. 

CoH^  Air  Patrol 

\^0U8  types  of  combat  air  patrols  were  employed.  Defensive  patrol 
stations  were  established  along  the  northern  border  of  Saudi  Arabia  to 
protect  the  kingdom  and  the  Coalition  forces,  as  depicted  in  Figure  47. 
[DELETED].  The  Saudi  F*1SC  that  shot  down  two  Mirage  F-ls  on  24 
January  was  on  such  a  mission.  Combat  air  patrol  stations  were  also 
maintained  over  the  northern  Persian  Gulf  to  protect  Coalition  ships  and  the 
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Aiab  Oulf  states.  [DELETED].**  Fighter  protection  was  also  provided  to 
attack  missions,  called  escort  or  target  combat  air  patrol.  High-value  air¬ 
borne  asset  combat  air  patrols  or  high-value  unit  combat  air  patrols  were 
launched  to  protect  important  aircraft  that  had  limited  or  no  means  of  self- 
protection.  [DELBUD].** 


Figure  47 

Desert  Storm  CAP  and  awacs  Stations 


FIGURE  DELETED 


**(S)  “Desert  Storm  Reconstruction  Report,"  Volume  I,  Summary,  Center  for  Naval 
Analyses,  caM-si-ais,  Dec  1991,  pp  83, 84. 

**(S)  Matitr  Attack  Plan,  “First  24  Hours "  pp  I,  4,  6,  10,  and  14 
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AUfltU  Attacks 

The  Coalition  conducted  a  campaign  to  destroy  the  Iraqi  Air  Force  on 
the  ground  and  to  neutralize  its  capability  by  attacking  its  airfields.  During 
the  flnt  three  days  of  the  air  war,  almost  all  airfields  in  Iraq  were  struck. 
The  primary  targets  were  the  runways,  taxiways,  ramp  space,  hangars,  and 
munitions  areas. 

The  Iraqis  built  airfields  with  multiple  runways  and  stressed  taxiways 
capable  of  being  used  as  runways.  This  situation  posed  significant  tactical 
pr^lems  (see  lUlil  Alrfleld,  Iraq  Photo).  As  long  as  one  unbroken  length 
of  3,000  (bet  of  concrete  remained,  the  field  was,  at  least  in  principle, 
capable  of  supporting  air  operations.  Shutting  down  an  Iraqi  airfield  com¬ 
pletely  was  clearly  a  daunting  problem.  Even  if  a  runway  was  damaged,  the 
Iraqis  hod  flrit-rate  runway  repair  equipment. 

The  following  strike  package  planned  for  a  mission  in  the  Ibllil  area 
is  typical  of  this  type  of  mission.*'"’  All  aircraft  were  Marine  except  for  the 
British  OR-ls. 


4 

EA-6 

SEAD/ECM 

6 

F/A-18 

SEAD/HARM 

4 

F/A-18 

Fighter  Sweep 

1 

F/A-18 

SEADOALD 

[DELETED] 

OR-l(UK) 

TbIllI  Airfield 

4 

F/A-18 

Nasiriyoh  Power  Plant 

4 

A-6 

Tallil  Airfield  Scud  Shelter 

2 

F/A-18 

TiiHil  Airfield  Scud  Shelter 

4 

A-6 

Quma  Airfield  PAC  Scud  Shelter 

2 

F/A-18 

Quma  Airfield  PAC  Scud  Shelter 

All  of  the  elements  of  a  total  strike  package  were  present:  the  tactical  al^ 
launched  decoy  to  stimulate  enemy  radars,  sbad  aircraft  to  Jam  radars  and 
fire  HARM  missiles,  fighter  sweep  F/A-I8s  to  engage  enemy  fighter  aircraft, 
and  strike  aircroA  loaded  with  weapons  to  hit  their  particular  targets. 


'“(S)  Ibtd,  p  7. 
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(Uflt)  JP233  dimtgt  at  Tallll 
AIrflaldi  Irag. 

(Right)  Indloatas  runway  rapair 
work  at  Tallll  Alrflald. 


After  the  Ant  few  days  of  the  war,  Iraqi  aircraft  rarely  launched  to 
challenge  Coalition  attacks.  When  not  Aying,  the  Iraqis  placed  all  aircraft  in 
shelters  to  protect  them  from  Coalition  bombing.  There  were  three 


“"(S)  Debriaf,  British  Ministry  of  Defence  to  owaps,  May  1992. 
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types  of  aircraft  bunkers.  The  Ibb-VM,  the  most  common  bunker, 
[DELETED].'® 

Tlie  lyapezoid  shelters  [DELETED].'® 


PHOTO  DELETED 


'®(S)  APIA/INKT,  Paper  on  Bunker  Dotcrlpiioni,  owaps  Pilei,  chst  Polder  16. 
'®(S)  Ibid. 
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The  third  type  of  bunker  was  Yugoslavian.  [DELETED].  The  Iraqis  placed 
their  highest  priority  aircraft  in  them.'^** 

These  hardened  shelters  were  distributed  as  indicated  in  Ihble  8. 

Sheltered  aircraft  remained  a  potential  threat.  As  a  force  in  being, 
presumably  being  saved  for  the  commencement  of  ground  operations,  these 
aircraft  still  gave  Iraq  a  capability  to  launch  a  massive  offensive  raid.  So, 
on  the  seventh  day  of  Desert  Storm,  plans  were  developed  to  destroy  the 
hardened  shelters.'” 

These  operations  became  known  as  “shelter  busting,’*  and  were  flown 
mainly  by  F-lllFs,  F>117s  and  F-lSEs.  Locating  the  shelters  on  the  ai^ 
fields  was  relatively  simple.  The  mnways  and  taxiways  acted  as  pointers 
to  the  targets  [DELETED].  Attacking  a  laige  array  of  shelters  was  a 
complex  process  requiring  a  detailed  plan.  For  a  single  target,  the  most 
critical  factor  was  the  specific  aimpoint  or  desired  mean  point  of  impact. 
[DELETED].  The  shelter  effectively  became  a  blast  containment  vessel, 
enhancing  the  effects  of  explosion.  The  fuel  in  the  taiget  aircraft  added  to 
the  force  of  the  blast.  On  occasion,  2,000-pound  doors  were  blown  off  and 
thrown  430  feet  by  the  fbree  of  these  penetrating  weapons. 


'”(8)  APIAANKT  Paper  on  Bunker  Deicriptioni. 

'”(8)  Brieflng  8lide,  "Shelter  Butting  Forces:  Iraqi  Eaodui  to  Iran,"  OWAPS  Piles, 
CHP  folder  «I4. 
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IkbleS 

Iraqi  Shelter  IVpes  by  Airfield"’* 

Airlild  Mum 

Thb-VM 

Ihipeutd 

YbglMlBV 

QAYARRAH 

X 

KIRKUK 

X 

BAUD 

X 

ALTAQADDUM 

X 

X 

SHAYKA  MAZHAR 

X 

UBAYDAH 

X 

TALLIL 

X 

X 

MUBAH 

X 

SAHIBAH 

X 

H-2 

X 

H-3 

X 

X 

AL  ASAD 

X 

X 

ALSAHRA 

X 

SADDAM  INTL 

X 

HABBANIYAH 

X 

TALL  AFAR 

X 

TUZ  KHURMATU 

X 

KUT  AL  HAYY 

X 

QAUT  SALIH 

X 

AS  SALMAN 

X 

WADI  AL  KHIRR 

X 

MUDAYSIS 

X 

SAMARRA 

X 

2,00(>>pound  case  hardened  penetrating  loser^guided  bombs,  were  used 
against  all  aircraft  shelters.  The  1-2000  was  an  improved  2,000-pound  bomb 


'“(S/NF)  OWAPS  Filei,  CHP  folder  #14. 
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This  TibiV«t  thsitsr  door  wst  blown  ovsr  430  list  from  ths  shsHtr  In  ths 
bsokoround.  To  Ihs  Isfi,  nom  ths  dsitroysd  psrsonnol  bunkor.'** 


Combat  Air  Patrolt  East  of  Baghdad 

As  the  Coalition  "bunker  busting"  campaign  began  to  take  effect,  the 
Iraqis  moved  some  aircraft  out  of  the  sheiters  into  open  fleids  or  pop- 
uiated  areas  in  an  attempt  to  protect  them.  They  aiso  tried  to  preserve 
their  top-iine  fighters  by  flying  them  to  Iran.  The  Coaiition  responded  by 
estabiishing  combat  air  patrol  stations  Cindy,  Elaine,  and  Wendy  deep  in 
Iraq,  effectively  surrounding  Baghdad  with  the  objective  of  intercepting 
the  fleeing  aircraft  (refer  to  Figure  47  earlier).  These  operations  included 
tanker  support  flown  over  Iraqi  territory.  [DELETED]. 


1-200O1  dropped  In  Desert  Storm  were  laser-guided. 
'°*OraI  interview  and  photograph  provided  by  dia. 


During  one  such  mission,  Zerex  Flight,  an  element  of  two  F-ISCs, 
shot  down  four  Iraqi  aircraft.'^  Zerex  Flight  was  flying  barrier  patrol 
east  of  Baghdad  when  awacs  reported  an  initial  contact  60  nautical  miles 
northwest  of  Zerex’s  position.  Zerex  Flight  armed  its  ordnance  and  locat¬ 
ed  the  bandits  at  ten  o'clock  60  nautic^  miles  away.  [DELETED]."" 
[DELETED].  The  Ztnx  Flignt  leader  turned  his  formation  into  the  en¬ 
gagement  to  cutoff  the  bandits,  who  were  heading  for  the  border.  At  40 
nautical  miles,  Zerex  Plight  picked  up  multiple  contacts  in  close  forma¬ 
tion.  The  bandits  turned  10-15  degrees  to  the  left  and  headed  eastbound 
for  the  border.  Zerex  Plight  turned  Anther  to  the  right  to  cutoff  the 
bandits,  and  at  35  nautical  miles,  radar  painted  multiple  returns  (see 
Figure  48). 

[DELETED]. 

[DELETED]. 

The  flight  lead  picked  up  a  visual  tally  on  two  MIO-21s  heading 
eastbound.  At  the  same  time,  Zerex  Four  spotted  two  Frogfoot  aircraft 
Anther  north,  also  heading  eastbound.  The  bandits  had  apparently  split 
into  two  elements  to  escape  the  oncoming  F-15Cs  (see  Figure  49).  The 
wingman  flred  an  infrared  AIM-9M  missile  on  the  northernmost  Frogfoot. 
He  ^en  pulled  60  degrees  to  the  right  and  fired  another  infrared  AIM-9M 
at  the  second  Frogfoot.  Both  missiles  tracked  and  destroyed  their  targets. 
At  the  same  time,  the  flight  lead  converted  on  both  MIO-21s  and  flred 
two  AIM-9MS,  which  destroyed  both  targets.  No  defensive  reactions  or 
countermeasures  were  observed."'  Zerex  Flight  exited  the  engagement 
zone  to  the  south. 

The  Coalition  effort  against  the  Iraqi  Air  Defense  System  and  air 
force  was  an  unqualified  success.  The  combination  of  weapons  and  deliv¬ 
ery  tactics,  particularly  laser-guided  weapons  and  SBAD,  allowed  the 


""These  aerial  combat  millions  were  librrolly  extracted  from  "Desert  Storm  Air  to 
Air  Bngagemenu,  3  Mar  1992,  S3d  Fighter  Squadron  Air  to  Air  Engagements  Desert 
Storm,"  pp  12-17. 

"“[DELETED] 

"'The  Iraqis  never  reacted  to  missile  smoke  or  attacks  from  behind  their  aircraft. 
The  only  defense  they  exhibited  was  flying  at  very  low  altitude. 
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Figure  48 

Zcrex  Flight  Sequence  No.  1 


FIGURE  DELETED 


Figure  49 

Zerex  Flight  Sequence  No.  2 


FIGURE  DELETED 


Coalition  to  gain  air  superiority  and  eventually  air  supremacy.  This 
control  of  the  air  provided  the  basis  for  the  successful  efforts  against 
other  taivete,  and  can  be  seen  as  a  m^jor  contributor  to  the  Coalition 
victory  in  Desert  Storm. 

Attacking  The  Iraqi  Ground  and  Naval  Forces 

This  section  examines  the  utctics  used  by  Coalition  aircrews  in  at¬ 
tacking  Iraqi  ground  and  naval  forces.  It  places  particular  emphasis  on 
Close  Air  Support/Battlefleld  Air  Interdiction  (CAS/BAI)  missions;  that  is, 
missions  flown  at  the  request  of  the  ground  commander.  Where  possible 
it  discusses  how  tactics  were  adapted  to  particular  situations  and  how  and 
why  they  may  have  differed  from  tactics  practiced  during  prewar  training. 
The  section  pays  special  attention  to  the  contributions  of  Air  Force  and 
Marine  Corps  flxed-wlnged  aircraft,  describes  Navy  and  allied  aircraft 
where  appropriate,  and  Includes  a  section  on  Army  and  Marine  Corps 
attack  helicopters. 

To  understand  air  support  of  ground  operations,  the  reader  must 
understand  the  objectives  of  the  ground  offensive  and  the  maneuvers 
employed.  Aviation  had  to  be  responsive  to  the  priorities  of  the  ground 
commanders.  It  had  to  make  a  direct  contribution  to  the  overall  ground 
plan  of  attack  (scheme  of  maneuver).  Simply  kilting  people  and  destroy¬ 
ing  things  was  not  enough.  The  Army  and  Marine  Corps  ground  forces 
were  assigned  strikingly  different  missions.  The  Army,  supported  by 
British,  French,  and  other  Coalition  forces,  conducted  a  wide,  sweeping, 
high-speed,  flanking  maneuver.  The  Marines  executed  an  extensive 
counte^barrier  operation  against  Iraqi  fortifications.  Interestingly,  these 
different  missions  produced  similar  priorities  for  air  support.  Both  Army 
and  Marine  Corps  commanders  were  for  more  interested  in  Iraqi  indirect 
Are  systems-artillery,  free  rocket  over  ground  (proos)  systems,  and 
multiple  launch  rocket  (mlrs)  systems-than  in  direct  lire  systems  such  as 
tanks  and  armor."’ 

Air  missions  in  support  of  the  ground  forces  began  on  the  first  day 
of  the  war  and  continued  until  the  cease  Are.  Eorly  air  support  to  the 


"’During  OWAPS  inurvlewi  with  both  Qun  Pntnki,  USA.  commander  VII  Corpi,  and 
Gen  Boomer,  USMC,  commander  l  MBP.  they  made  It  clear  that  they  placed  a  higher 
priority  on  Iraqi  srtillery  than  on  tonki. 
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ground  scheme  of  maneuver  concentrated  on  isolating  the  battlefield  by 
cutting  communications  and  disrupting  or  halting  resupply.  As  the  time 
for  the  ground  uiault  approach^,  priorities  shifted  to  enemy  forces 
closer  to  the  front. 

Background 

The  Air  Tssking  «.>r4er  (ATO)"*  was  employed  to  control  and 
coordinate  the  flow  of  air  missions.  While  the  ato  process  was  neces* 
saiy  to  deconflict  and  coordinate  aircraft  during  the  strategic  phase  of  the 
campaign,  ground  commanders  did  not  perceive  the  ato  process,  with  its 
8eventy«two*hour  development  time,  as  being  responsive  to  their  needs 
during  the  battlefield  preparation  and  ground  assault  phases  of  the  war."* 
To  increase  the  volume  of  air  support  available  to  the  ground  commander, 
a  *‘push  flow*'  system  was  impiemented.  A  description  of  the  system  and 
how  it  worked  is  presented  later  in  this  section. 

The  “push  flow"  system  produced  the  desired  number  of  CAS  sorties, 
but  for  a  variety  of  reasons,  including  the  relative  lack  of  enemy 
resistance,  little  opportunity  or  need  arose  for  classical,  troops*ln-contact 
CAS  missions."’  Other  reasons  included  the  speed  of  the  ground  advance, 
the  extensive  night  operations,  the  poor  weather,  and  the  presence  of 
obscurants  (notably,  smoke  from  burning  oil  wells).  All  of  these  reasons 
combined  made  distinguishing  friendly  from  enemy  forces  difficult,  and 
had  the  important  tactical  consequence  of  rendering  CAS  missions  more 
dangerous  to  execute.  In  simple  terms,  the  potential  for  casualties  from 
“friendly  Are"  was  high. 


"’Additional  Information  on  the  ato  proceai  can  be  found  In  the  Command  and 
Control  Report. 

"*Numeroui  tourcei  allude  to  the  perceived  difficulty  the  ato  proceii  had  In  being 
reiponiive  to  the  Utctical  ground  situation;  for  examples,  see  the  Interview  with  Lt  Qen 
Royal  N,  Moore,  Jr.  usmc,  "Marine  Air;  There  When  Needed,”  Naval  Insiltulo  Frocetd- 
ings,  Nov.  1991,  pp  63>64,  and  (S)  Institute  for  Defense  Analysis,  “Desert  Storm;  Fixed 
wing  BAVCAS  Operations  and  Lessons  Learned,”  /M  Documtni  D-i080,  Alexandria,  VA, 

p62. 

"’jcs  Pub  1  Definition:  Air  action  against  hostile  Urgets  In  close  proximity  to 
friendly  forces  and  which  require  deutiled  Integration  of  each  air  mission  with  the  Are  and 
movement  of  those  forces.  In  a  “classic”  case,  cas  Is  air  used  as  a  supporting  arm 
against  uvgets  that  are  directly  effecting  ground  operations:  CAS  Is  support  to  “troops  In 
ooniaot."  Integmtlon  Is  normally  through  a  specially  trained  Forward  Air  Controller  (pac). 
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Often,  CAS  missions  were  defined  as  those  conducted  inside  the  Are 
support  coordination  line  (pscl),"*  while  those  beyond  the  pscl  were 
considered  air  interdiction"^  or  battlefleld  air  interdiction."' 

Even  a  cursory  look  at  the  number  of  different  criteria  used  to  doc* 
ument  cas  missions  during  Desert  Storm  highlights  the  problem  of 
definitions.  The  Central  Command  Air  Force  commander  called  missions 
inside  the  fire  support  coordination  line  cas  missions  and  all  others 
outside  the  line,  AI  missions,  whieh  deleted  BAI  as  a  type  of  mission."’ 
The  Center  for  Naval  Analyses  in  its  reconstruction  of  Marine  air  opera¬ 
tions  also  used  the  pscl  as  a  rough  divider  between  cas  and  deep  air 
support  missions."^  The  Institute  for  Defense  Analysis  took  the  position 


"'jcs  Pub  1  Definition:  A  line  eitabliihed  by  the  sppropriste  ground  commander 
to  eniure  coordination  of  Are  that  lx  not  under  hli  control  but  may  affect  current  tactical 
operatloni.  The  Are  support  coordination  line  la  used  to  coordinate  Arei  of  air,  ground, 
or  Ma  weapon  lyttemi  uilng  any  type  of  ammunition  against  surface  targets,  The  Are 
support  coordination  line  should  follow  well  deAned  terrain  features.  The  establishment 
of  the  Are  support  coordination  line  must  bo  coordinated  with  the  appropriate  tactical  air 
commander  and  other  supporting  elements,  Supporting  elements  may  attack  targets 
forward  of  the  Are  support  coordination  line  without  prior  coordination  with  the  ground 
force  commander,  provided  the  atuck  will  not  produce  adverse  surface  effects  on.  or  to 
the  tear  of,  the  line.  Attacks  against  surface  targeu  behind  this  line  must  be  coordinated 
with  the  appropriate  ground  force  commander. 

'"jCS  Pub  I  DeAnition:  Air  operations  conducted  to  destroy,  neutralize,  or  delay 
the  enemy's  military  potential  before  it  can  be  brought  to  bear  effectively  against  friendly 
forces,  at  such  distance  from  friendly  forces  that  detailed  integration  of  each  air  mission 
with  the  Are  and  movement  of  friendly  forces  Is  not  required. 

"'hqaafcb  Manual  80-3,  "Conventional  Offensive  Operations  Planing  Ouide,” 
Definition:  Air  action  against  hostile  surface  targets  that  are  In  a  position  to  directly  affect 
Mendly  forces  and  which  require  Joint  planning  and  coordination,  While  bai  missions 
require  coordination  in  joint  planning,  they  may  not  require  continuous  coordination 
during  the  execution  stage.  And  taotraooc  Pamphlet,  "General  Operating  Procedures 
for  Joint  Attack  of  the  Second  Bchelon  (j-sak)"  Deflnltlon;  Air  Inte^lctlon  (Al)  attacks 
against  land  force  targets  that  have  a  near-term  efi'ect  on  the  operations  or  scheme  of 
maneuver  of  Aiendly  forces,  but  are  not  in  close  proximity  to  friendly  foices,  are  referred 
to  as  Battlefield  Air  Interdiction  (bai).  The  primary  difference  Iwiween  bai  and  the 
remainder  of  the  air  Interdiction  effort  Is  the  near-term  effect  and  Influence  produced 
against  the  enemy  in  support  of  the  land  component  commander's  scheme  of  maneuver. 

"’(S)  "Concept  of  Operations  for  Command  and  Control  ofTACAin  In  Support  of 
Land  Forces,”  cbntapax),  22  Peb  1991. 

"*’(S)  Center  for  Naval  Analyses,  “Marine  Corps  Desert  Storm  Reconstruction 
Report  Vol  IV:  Third  Marine  Aircraft  Wing  Operations,"  Alexandria,  VA,  p  67. 
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that  a  tactical  air  strike  in  the  kto  under  forward  air  controlier  (PAC) 
control  was  CAS,  while  one  not  under  PAC  control  was  bai.'^'  Arguments 
over  definitions  were  not  simply  a  sterile  exercise  in  terminology.  Defi¬ 
nitions  were  important  to  the  commanders  involved  because  they  dete^ 
mined  who  set  the  priorities  for  aviation,  who  picked  the  targets,  which 
weapon  systems  were  employed,  and  which  tactics  were  therefore  used. 

RatOt  cfSJu{0t 

Although  the  battle  of  KhaQi  absoited  only  a  small  portion  of 
Coalition  air  assets,  it  provided  the  fiist  real  challenge  to  the  responsive¬ 
ness  of  the  CAS/BAl  capabilities.  The  battle  was  Important  not  because  of 
the  size  of  the  force  or  the  actual  battle,  but  because  of  what  it  told 
Coalition  forces  about  the  Iraqis.  On  the  evening  of  29  January  1991, 
Iraqi  forces  crossed  the  border  In  three  placet:  Ras  A1  KhaQl,  Wafrah, 
and  Umm  Hq^ul  (Observation  Post-4).  Coalition  forces,  particularly 
Saudi  ground  forces  in  ooi\junction  with  the  3d  Marine  Air  Wing  and  the 
Joint  Force  Air  Component  Command,  successfully  repelled  the  attacks. 
A  wide  variety  of  aviation  assets  weie  used  at  the  battle  of  KhaQi; 
unmanned  aerial  vehicles  and  the  Joint  Surveillance  Target  Attack  Radar 
system  to  provide  near  real-time  taiget  Information,  a  wide  variety  of 
platforms  for  signals  Intelligence,  and  AC- 130  Spectre  Gunshlps,  AH-1 
Cobras,  A-lOs,  AV-8Bs,  P/A-lSs,  B-32s,  and  P-16s  for  Interdiction,  CAS, 
and  close-in  fire-support  missions.'” 

At  the  request  of  the  Marine  Commander,  Lieutenant  General 
Boomer,  and  with  the  approval  of  Lieutenant  General  Homer,  cbntap, 
a  B-32  strike  and  two  tactical  air  packages  were  diverted  from  Republican 
Guard  targets  to  southern  Kuwait  where  Iraqi  armor  was  moving  to 
reinforce  the  initial  Iraqi  penetration.  The  tactics  employed,  while  not 
standard,  resulted  in  a  successful  attack  on  approximately  one-hundred 
Iraqi  armored  vehicles.  As  described  In  a  field  report,  the  effect  of  the 
B-S2  strike  was  “like  turning  on  a  light  in  a  cockroach  Infested 
apartment."  The  B-S2  strike  sent  the  vehicles  scurrying  for  survival  only 
to  find  that  their  movement  was  awaited  by  tactical  air,  eager  to  “squish 


'”(8)  m  Documnt  D‘I080,  p  16. 

'”(S)  MARCBNT  SIlKepi,  29  Jan  -  2  Pub  1991. 
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them  like  bugs."'^*  For  additional  information  about  the  battle  of  KhaQi, 
see  the  Operations  and  Effects  report. 

The  purpose  of  the  Coalition  ground  offensive  was  to  out  lines  of 
eommunioations,  destroy  Republican  Quud  forces,  and  liberate  Kuwait.**^ 
Preparations  for  the  ground  offensive  moved  into  the  final  phase  on  22 
February,  two  days  before  0-Day,  as  Coalition  forces  moved  into  attack 
positions  and  the  already  significant  air  support  being  devoted  to 
battlefield  prspatation  moved  into  high  gear.  Table  9  shows  the  number 
of  CAS/AI  and  direct  support  missions  flown  by  Air  Force  and  Marine 
Corps  aircraft  from  22  February  to  the  cease  fire.  Figures  do  not  Include 
all  Coalition  missions  flown  on  these  days,  l.e.,  cap,  Scud  hunting,  etc. 
After  one-hundred  hours  of  ground  war,  Iraq  capitulated  at  0800  on  28 
February  1991. 


'^^S)  USCINCCBNT,  SItnsp,  OI2II9Z  P«b  91  and  TACC  notei,  dated  30-31  Jon  91, 
1900-2100  houn,  by  TSgt  Hoitorman. 

'^SCINCCRNT  OPLAN,  Deieti  Storm.  doled  16  Dec  90. 
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Table  9‘*» 

CSoM  Air  Support/Interdiction  Sorties  by  Day 


Mm 


Air  Force  Aircraft 

22 

23 

24 

25 

26 

27 

28 

OA-10 

21 

20 

22 

22 

19 

21 

4 

A>10 

175 

208 

216 

212 

220 

207 

26 

P-18B 

52 

31  , 

60 

36 

80 

56 

4 

P-16A/C 

305 

310 

273 

312 

342 

274 

8 

P>IIIP 

71 

62 

69 

64 

39 

33 

B-S2 

31 

43 

47 

47 

37 

29 

Marine  Corps  Aircraft 

22 

23 

24 

23 

26 

27 

28 

A6.B 

32 

35  \ 

38 

33 

26 

2 

1  . 

OV.10 

16 

2'l  ' 

23 

24 

24 

9 

1 

BA.6B 

16 

16 

16 

16 

13 

3 

2 

AV.6B 

136 

211 

174 

132 

186 

63 

0 

P/A«I8 

192 

204 

175 

133 

166 

102 

4 

netted  Airertfft  (TACAia)'" 

Since  most  CAS/bai  miisiotis  were  flown  by  Air  Force  and 
Marine  Corps  tacair,  this  disousiion  will  begin  with  those  aircraft.  The 


'’*8oitle  dsut  exirseuid  from  ih«  (S/NP/WN/NC)  qwapb  Compoiite  Soitlei  Date 
But.  Sortls  namberii  while  generally  oloie.  do  not  alwayi  agree  with  ihoie  generated 
for  other  itudiei.  Variatloni  In  numbers  appear  to  reiuli  from  the  use  of  different  source 
dooumanta  and  the  application  of  different  definliloni  to  cas/bai/ai.  The  numbers,  while 
open  to  possible  debate,  ars  relevant  because  they  reflect  order  of  magnitude  efforts 
devoted  to  particular  missions,  OV>IO  sorties  were  listed  as  C*  and  BA>6B  sorties  were 
listed  as  BW. 

'^Bacept  where  specincally  attributed  to  another  source,  the  basic  Information  In 
this  section,  ponlcularly  the  data  on  Air  Force  and  Marine  Corps  aircraft,  wu  extracted 
liberally  from  (S)  IDA  Doeumni  0-1080  and  (S/NP/WN/NC)  TacHcal  Analysis  Bulltiln, 
Vol  91-2. 
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effective  suppression  of  the  Iraqi  rada^guided  SAM  threat  made 
antiaircraft  artillery  (aaa)  and  infrared  SAMs  the  primary  threats.  As 
a  result,  operations  at  medium  altitudes  were  most  survivable,  and  after 
Day  3  of  the  war.  medium*altltude  taotioi  were  used  almost  exclusively. 
These  tactics  were  a  depaiture  fironi  the  much  exercised  low-level 
weapons  delivery  that  had  been  in  vogue  throughout  the  U.S.  armed 
forces  for  many  years.  Fortunately^  in  many  oases,  Desert  Shield  allowed 
aircrews  time  to  refine  their  medlum«altitucie  tactics. 


V.S.AltFoM 

(AMom^y” 


OA-IO  Forward  Air  Control 


w 

The  OA'lOs  were  used  primarily  to  acquire 
targets  from  medium  altitude  (above  10,OtX)  feet). 

^  Two"Ship  employment  was  preferred  for  mutual 

support.  But,  because  of  the  limited  number 
(twelve)  of  OA-lOs  in  theater,  usually  only  one  was  on  station  at  a  time. 
Single  aircraft  formations  Increased  vulnerability  and  made  low*altitude 
target  identification  passes  dangerous.  OA-10  crews  were  leA  with  two 
undesirable  options:  descend  unprotected  into  the  aaa  and  IR  SAM  threat 
envelope,  or  wait  for  the  fighters  to  arrivo  to  provide  cover.  When  the 
first  option  was  adopted,  two  OA-lOs  were  lost  and  a  third  was  seriously 
damaged.  Waiting  for  fighters,  the  second  option,  wasted  the  time  of 
attacking  aircraft,  but  was  considered  the  best  option  in  more  highly 
defended  areas.  The  OA>10  used  the  30-mm  gun  with  high  explosive 
Incendiary  (hbi)  ammunition  to  mark  taifets. 


U,S.  Air  Foreo  A-IO 

XA'lOs  usually  flew  in  two-ship  formations  for 
combat  missions.  In  high-threat  areas,  A-lOs  were 
sometimes  packaged  in  groups  of  from  four  to 
eight  aircraft,  accompanied  by  BP-111  and  F-40 
aircraft.  The  A-lOs  were  used  to  attack  armor, 
artillery,  trucks,  and  other  targets. 


Informallon  on  OA-IO  and  A*I0  taclici  wot  drown  fVom  (S)  ilM  Docununi 
D‘t080,  pp  2S-32  and  (S/NPAVN/NC)  TacUcut  Analysii  Bulltlin,  Vol  91*2,  t'hapter  6-1. 
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The  preferred  munition  against  armor  was  the  AOM>6S  Maverick 
missile.  The  typical  attack  profile  of  an  aircraft  carrying  the  electro- 
optical  Maverick  (AOM-6SB)  started  with  a  30-degree  dive  from  an 
altitude  of  between  from  10,000  and  15,000  feet;  the  aircraft  then  flred 
a  single  missile  at  two*  to  three*nautioal  miles  slant  range  from  the  tai^get. 
Approximately  30  percent  of  the  Mavericks  shot  were  the  electro-optical 
version.  The  typical  attack  profile  with  the  imaging  infrared  (HR) 
Maverick  (AQM-6SD)  started  at  15,000  to  20,000  feet  with  a  20-  to 
30*degree  dive;  a  single  missile  was  fired  at  fou^  to  five-nautical  miles 
slant  range.  The  A*10s  flred  approximately  90  percent  of  the  over  5,000 
Mavericks  used  during  the  Gulf  War;  about  half  of  the  Mavericks  fired 
were  the  IIR  version. 

The  OAU-8,  a  30-mm  Gatling  Gun,  was  also  effective  against  armor 
when  flred  ftom  an  aircraft  in  a  45*  to  60*degree  dive  from  below  10,000 
feet.'^'  Aircraft  usually  fired  150-200  uranium-core  armor  piercing 
rounds,  using  one  long  or  two  short  bursts.  The  gun  fired  at  a  rate  of 
2,100  shots  per  minute;  shell  velocity  was  3,747  feet  per  second. 

A-10  pilots,  using  medium-altitude  release  tactics,  had  difficulty 
hitting  armor  with  MK-20  Rockeyes.  lb  compensate,  they  selected  a 
ripple  release  mode  that  released  all  weapons  on  one  pass  against  a  single 
target.  Steeper  dive  angles  generally  produced  more  accurate  deliveries, 
but  bad  weather  frequently  caused  pilots  to  use  shallower  dive  angles. 

The  preferred  munition  for  attacking  artillery  was  a  MK-82  fuzed  for 
an  air  burst.  The  standard  tactic  was  to  ripple  release  all  bombs  against 
a  single  target.  The  normal  dive  angle  was  45-  to  bO-degrees  at  400 
knots.  The  MK-82  was  also  used  against  trucks  and  other  soft-skinned 
vehicles. 

Cluster  Bomb  Units  (CBUs)  were  also  ripple  released  against  a  single 
target.  The  attack  run  was  normally  a  45-  to  60-degree  dive,  with  bomb 
release  starting  at  10,000  to  12,000  feet.  CDUr  were  used  against  soft 
targets,  vehicles,  personnel  in  the  open,  and  artillery. 

Night  CAS  was  restricted  to  using  frcefall  munitions  delivered  parallel 
to  the  front  lines  to  minimize  the  possibility  of  friendly  Are  casualties. 


'”(S/NP/WN/NC)  Tacllcal  Analysts  Bulletin,  Vol  91-2,  p  6-6. 
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Maverick  attacks  were  permitted  if  over  two  kilometers  from  friendlies; 
guns  when  over  one  kilometer  from  friendlies.  The  A*10s  were  all 
equipped  with  the  PAVE  penny'”  system,  but  very  few  pilots  had  an 
opportunity  to  use  the  system  on  a  CAS  mission.  The  A-lOs  were  also 
liinited  during  night  attacks  by  not  having  OA-lOs  available  to  find 
targeu,  since  they  did  not  operate  at  night.  Most  night  targets  were  fixed 
artillery,  fixed  armor,  and  moving  convoys.  The  A*10s  used  the  hr 
Mavericks  and/or  flares  to  aid  in  acquiring  targets  at  night.  The  aircraft 
delivering  weapons  normally  released  them  while  in  a  shallower  dive  and 
from  lower  latitudes  than  in  day  attacks  because  of  the  reduced 
effectiveness  of  Iraqi  AAA  and  IR  missiles  at  night. 


V.S,  Marin*  Corps  OV-10  fac(A>‘^ 

Usually,  the  twenty  Marine  Corps  OV>10s 
flew  PAG  missions  inside  the  PSCL  and  conducted 
radio  relay  and  visual  reconnaissance  missions. 

^  Because  of  an  early  combat  loss,  the  OV-IO  was 
restricted  to  flying  over  friendly  territory.  With 
the  start  of  the  ground  war,  OV>10s  maintained  twenty>four^hour 
coverage  of  the  battlefield.  The  OV*10  also  laser*deslgnated  targets  for 
Marine  AV*8s.  The  OV^IO's  night  capability  was  due  primarily  to  its 
PLIR  sensor.'^' 


'”The  AN/ASS>3S(V)  PAVB  PENNY  later  leceiver/tracker  wat  operational  on  all  the 
A>10  airenn  used  In  Deien  Storm,  pave  penny  was  a  day  and  night  target  detection  let 
und  to  detect  the  reflected  energy  from  a  laser  designator.  Used  in  coi\|unction  with  a 
laser  designation  system  (either  ground-based  or  in  cooperation  aircraft),  it  can  rapidly 
designate  apecifle  targets  for  attack.  The  system  provides  accurate  steering  data  on  the 
HUD  to  assist  the  pilot  in  delivering  unguld^  or  laser-guided  weapons. 

'”The  information  on  OV-IO  tactics  was  drawn  primarily  from  (S)  IDA  Document 
D’1080,  pp  32-33,  unless  otherwise  noted. 

'^'Of  the  20  Marine  OV-IQs  deployed  to  Desert  Storm,  1 1  iiad  the  AN/AAS-37  pur 
nose-mounted  in  the  aircrafl.  The  routing  bull  turret  mount  provided  almost  full  lower 
hemisphere  coverage  (elevation  coverage  was  from  minus  82”  to  plus  16°).  Ihe  toul 
system  weight  was  about  420  pounds.  The  flir  hod  two  flelds-of-vlew;  13  x  20°  and  (for 
higher-nugnlfication)  3  «  6.7”.  'iTte  real-time  IR  picture  was  displayed  on  a  TV  monitor 
in  the  cockpit.  The  system  also  included  a  laser  ranger  and  illuminator  for  desig-  sting 
urgeu. 
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U.S.  Marine  Corps  AV-Sfl'" 


A  total  of  86  AY-8B  Harriers  were  deployed 
to  Southwest  Asia.  Land*based  AV-8Ba  were 
equipped  with  a  2S>fnm  Oatling  i:,un  and  carried  a 
typicrd  combat  bomb  load  of  six  MK-82s  or  four 
MK-838  or  six  MK*20  Rockeyes.  In  addition  to 
the  gun,  ship'based  Harriers  normally  carried  four  MK*82s,  or  two  MK> 
83s,  or  four  MK’>20s.  To  maintain  a  high  sortie  rate  during  the  ground 
assault,  the  aircraft  tefheled  and  rearmed  ttt  Ibntjib,  only  flve  minutes 
from  ihe  Kuwait  border. 


AV-8B  pilots  delivered  primarily  MK-82s  and  Rockeyes  using 
medium*  to  high-altitude  dive  bombing  tactics.  They  used  MK-82s 
against  artillery,  trucks,  and  other  soft  targets  and  Rockeyes  against 
amtored  and  light  armored  vehicles.  Early  problems  with  delivering 
MK-208  wem  corrected  and  accuracy  intproved  as  the  war  progressed. 
MK-838  with  nose  plugs  and  deiay^  fuzes  were  used  against  bunkers 
and  similar  hardened  targets.  Guns  were  employed  mainly  to  suppress 
low-level  point  defenses  during  delivery  of  other  weapons.  The  AV-8Bs 
also  used  their  guns  to  strafe  targets  at  the  Battle  of  Khafti.  The  pilots 
used  an  inertial  navigation  system  combined  with  a  shallow  dive  to  find 
the  assigned  target  and  the  heads-up  display  video  to  assess  battle 
damage.  AV-8B  tactics  are  also  discussed  in  the  push  flow  and  artillery 
raids  portions  of  this  section. 

Target  location  and  control  of  sorties  beyond  the  PSCL  were 
accomplished  by  a  variety  of  means,  chief  among  them  awacs,  abccc, 
Fast  FAC,  Killer  Scouts,  and  Joint  stars.  'Ibrgets  beyond  the  fscl 
included  assembly  areas,  road  convoys,  command  posts,  artillery,  mobile 
rocket  launchers,  and  surface-to-surface  missiles  (proOi  and  Scuds);  and 
maneuver  forces  such  as  tanks,  APCi,  and  other  mechanized  equipment. 


informuion  on  AV-BB  tactici  woi  drawn  primarily  from  (S)  ida  Document 
D-IQ80,  pp  33-34. 
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U.S.  Air  Fore*  F-16  ••Killer  Scouts’''" 


During  Desert  Storm  F-16  missions  included 
day  air  Interdiction.  Low>AItitude  Navigation  and 
Tugeting  Infrared  (system)  for  Night  (LANTIRN) 
operations,  armed  reconnaissance,  and  “Killer 
Scouts."  For  a  variety  of  reasons  an  airborne  platform  was  stationed  in 
the  interdiction  area  to  validate  ATO  targets  and,  when  required,  to  And 
new  targets.  From  sunrise  to  sunset,  aps*equipped  F-16  "Killer  Scouts" 
flew  this  mission.  The  Scouts  patrolled  kill  boxes  and  essentially  flew 
armed  reconnaissance  missions.  Tliey  carried  a  mix  of  ordnance  to  mark 
targets,  conduct  sbad,  and  kill  fleeting  targets.  The  Scouts  normally 
updated  the  target  location,  provided  an  overall  ground  situation  brief, 
and  marked  the  target  before  passing  it  over  to  incoming  attack  aircraft. 


UtS.  Air  Force  F‘I6  IhcHcM 

The  F-t6s  dropped  primarily  general-purpose,  unguided  ordnance  by 
using  a  30-  to  60-degree,  high-altitude  dive  bomb  release  procedures. 
These  medium-altitude  deliveries  effectively  negated  the  Iraqi  AAA  and 
IR  SAM  threats.  If  sami  were  seen,  they  could  be  defeated  by  a 
combination  of  flares  and  evasive  maneuvers.  But,  medium-altitude 
weapon  accuracy  wax  less  than  desired,  resulting,  at  least  initially,  in 
weapons  falling  short  of  the  target  and  unpredictable  scatter  patterns. 

The  two  LANTlRN-equipped  F-16  squadrons  achieved  almost  as  good 
results  at  night  at  they  did  during  the  day.'^  OPS  combined  with  the 
lower  delivery  altitudes  achievable  with  lantirn  were  responsible  for  the 
increased  bombing  accuracy  at  night.  The  normai  F-16  night  package 
was  two  aircraft,  with  the  wingman  flying  1,000  to  2,000  feet  above  and 
I  to  4  miles  behind  the  lead  aircraft.  Aircraft  flew  with  lights  off  and 
used  the  forward-looking  infrared/heads-up  display  (plir/hud)  to  maintain 


information  on  P-i6  taclici  was  drown  primarily  from  (S)  IM  Document 
D-IOSO,  pp  43-47  and  (S/NF/WN/NC)  Tactical  Analysis  Bulletin,  Vol  91-2.  Chapter  4-1. 

'^^e  P-16C  carried  the  lantirn  navigational  pod  externally  either  under  a  wing 
or  fUaeioge.  The  pod  conuined  a  wide  field  of  view  plir  and  terrain-following  radar, 
together  with  the  auoclaied  power  supply,  pod  control  computer,  and  environmental 
system.  The  plir  imagery  from  the  pod  was  displayed  on  a  wide  field-of-vlew  holo¬ 
graphic  heads-up  display.  The  purpose  was  to  allow  the  pilot  to  acquire  the  target  and 
deliver  unguided  munitions  at  night  with  accuracy  similar  to  daytime  attack. 
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position.  They  usually  carried  free-fall  munitions  along  with  an 
occasional  IIR  Maverick.  IVpical  targets  for  the  LANTiRN-equipped  F-t6s 
were  bridges,  bunkers,  armor,  and  artillery. 

A  typical  P*16  weapon  load  was  six  MK-82s  or  two  MK-848,  or  four 
CBUi.  In  daytime,  ordnance  was  released  by  using  the  continuously 
computed  impact  point  system.  At  night,  the  F-16s  used  the  PLIr  to  And 
targets  and  releas^  weapons  at  a  nominal  altitude  of  10,000  to  12,000 
feet  while  in  a  30-degree  dive.  They  used  higher  altitudes  and  steeper 
dive  angles  against  the  same  targets  in  the  daytime.  Night  attacks  were 
conBidere4  safer  because  of  Iraqi  difficulty  in  acquiring  the  aircraft  and 
the  aircrews'  improved  ability  to  see  and  therefore  avoid  aaa  and  IR 
SAMi. 


U.S.  Marin*  Corps  F/A-28D  Fast  FACs'" 

The  F/A-18D  aircraft  flew  primarily  Fast  FAC 
missions  in  Desert  Storm;  a  significant  number  of 
these  missions  were  flown  at  night.  They 
conducted  visual  or  tactical  reconnaissance  of  the 
battlefield  and  reported  back  to  the  ground 
commanders  almost  immediately  on  sighting  mt^jor  hostile  force 
movements  or  hot  spots.  Generally,  F/A-lSDs  performed  PAC  missions 
for  deeper  strikes,  white  OV«10s  acted  as  PACk  for  cas  missions.  All 
F/A-18D  aircraft  had  a  PUR  targeting  system.  The  system  was  designed 
to  provide  the  aircraft  with  a  day,  night,  and  limited  adverse  weather 
attack  capability.  It  presented  the  pilot  with  real-time  thennal  imagery 
for  locating,  identifying,  and  attacking  tactical  targets. 


Pilots  sometimes  located  daytime  targets  by  using  binoculars,  marked 
the  targets  with  3-lnch  Zuni  white  phosphorous  rockets  and  passed  the 
target  locations  to  a  flight  of  attack  aircraft.  Battlefield  familiarity  helped 
F/A-18DS  perform  their  PAC  missions.  At  night,  pilots  used  night  vision 
goggles,  navigation  PUR,  digital  color  moving  maps,  and  some  targeting 
PLlRi.  Procedures  were  similar  to  those  employed  during  the  day. 


Information  on  P/A-18  tacdci  woi  drawn  primarily  from  (S)  Docimtni 
D’lm,  pp  47-49. 
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V.S.  Marin*  Corps  F/A‘18A/C 

F/A-t8A/C  employed  tactics  similar  to  those 
oftheAV-8B.  Aircraft  flew  at  ingress  altitudes  as 
high  as  30,000  feet  and  dive  angles  of  10*  to  20* 
degrees  until  target  acquisition.  Upon  target  ac- 
*  quiiltlon,  the  dive  angle  steepened  to  about  45- 

degrees  with  a  recovery  altitude  of  14,000  feet,  later  reduced  to  12,000 
and  Anally  to  10,000  feet.  Reduced  enemy  capabilities  and  poor  visibility 
were  reasons  why  aircrews  flew  at  lower  altitudes  as  the  war  progressed. 
The  F/A-ISA/Cs  favored  a  mix  of  MK-80  series  bombs  and  MK*20 
Rookeyes.  Marine  aircraft  dropped  a  total  of  13,828  Rookeyes  against 
armor,  artillery,  and  antipersonnel  targets.'^  As  the  war  progressed  and 
the  threat  diminished,  aircraft  flew  at  lower  altitudes,  thereby  correcting 
Rookeye  delivery  problems  and  high  dud  rates.  By  the  later  phases  of  the 
war,  the  Marines  considered  MK*20  a  flexible,  effective  weapon.  F/A> 
18A/CS  also  fired  a  few  antiarmor  Maverick  missiles.  The  typical  F/A«l  8 
combat  bomb  load  was  a  gun  plus  either  six  MK-82s,  four  MK-83s,  or 
four  MK'20s.  Additionally,  P/A>18A/Cs  performed  sbad  with  harm 
missiles. 

1/.S.  Marin*  Corps  A‘6'*^ 

The  night,  alUweather  capabil  ities  of  the  Marine 
Corps’  A>6Es  allowed  them  to  fly  98.8  percent  of 
their  830  Qulf  War  sorties  at  night.  A  typical  weap- 
^  on  load  for  the  A-6E  was  1 1  MK’825  or  MK-20b 
and  one  laser-guided  bomb,  usually  a  OBU-16. 
A-6Es  were  tasked  to  attack  speciflc  targets  or 
targets  within  a  designated  Kill  box,  Normally  operating  as  single  air¬ 
craft,  the  A-6E  used  its  radar  to  navigate  and  locate  and  attack  fixed 
targets  while  using  its  moving  target  indicator  mode  to  locate  and  attack 


'^OWAPS  Statistical  Comptiulium  ,  Table  IW.  "Desert  Shleld/Storm;  USMC 
Weapons  Cost  and  Utlllulion  (PY  91$)." 

'^^The  Information  on  A-6B  tactics  was  drawn  primarily  from  (S)  tOA  Documsnt 
D-1080,  pp  49-SI. 
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moving  targets.  The  A-6E  also  used  its  target  recognition  and  attack 
multisensor'”  as  an  integrated  day  and  night  weapon  delivery  system. 


Normal  A*6E  ingress  and  target  acquisition  was  at  altitudea  between 
23,000  and  30,000  feet.  The  bombardier/navigator  (B/N)  used  the  aircraft 
radar  to  acquire  the  tai:get  and  the  boresighted  plir  sensor  to  bring  the 
Uifget  into  olose-up  view.  Once  the  target  was  satisfactorily  acquired,  the 
B/N  lased  the  target  for  LQBs. 


VS,  Air  Foret  F-ISE'** 

Both  of  the  F>15B  squadrons  deployed  to 
Southwest  Asia  were  equipped  with  lantirn 
qgflH  navigational  pods,  whereas  only  a  handful  of 
LANTIRN  targeting  pods  were  us^  during  Desert 
^  Storm.'**  Aircraft  with  targeting  pods  normally 

carried  eight  QBU*12s  when  flying  armor  missions.  When  only  one  al^ 
craft  had  a  targeting  pod,  “buddy  lasing"  was  used,  or  the  aircraft  vvithout 
the  pod  carried  free*fall  ordnance,  such  as  twelve  MK>82s  or  six  CBU* 
87/89b  or  four  MK*84s,  or  four  OBU-IOs.  Ibrgets  included  bridges, 
Scuds,  C3I  nodes,  bunkers,  and  fixed  armor. 


Almost  all  F-15E  sorties  were  flown  at  night.  The  lantirn  system 
allowed  aircrews  to  locate  targets  at  night,  hit  them  with  LOBi,  and  obtain 
real'time  bomb  damage  assessment.  Although  the  F>lSEs  flew  an  assort¬ 
ment  of  missions,  about  one-third  were  tank-busting  or  “tank-plinking” 
sorties.  The  prefetied  ordnance  for  these  missions  was  the  QBU-12. 
Most  attacks  were  from  medium  altitude  with  weapons  release  at  between 
12,000  and  14,000  feet.  Altitudes  changed  depending  on  weather  and 
threat  conditions. 


'”Thii  lyitem  included  a  forward-looking  Infiured  aenior,  a  laier  deiignator/ranger 
and  a  laser  receiver.  The  equipment  was  contained  in  a  preclilon  itabillzed  turret  mount¬ 
ed  under  the  noie  of  the  oircrah.  The  lyiiem  was  deiigned  to  provide  target  acquiiltion 
and  guidance  capabliitiea  for  s  wide  range  of  laier-gulded  weaponi. 

'”The  information  on  P-ISB  toctici  wai  drawn  primarily  from  (S)  IDA  Docmunt 
D‘i08O,  pp  5I-S3  and  (S/NP/WN/NC)  Tactical  Analysis  Butlsiin,  Vol  91-2.  Chapter  3-1. 

'**1110  AN/AAQ-14  uugeting  pod  contained  a  itabilizallon  lyitem,  wide  and  narrow 
fleld-of-view  pur,  laser  deiignator/ranger,  automotlc  multimode  tracker,  automatic 
inftared  Maverick  miiiile  hand-off  lyitem,  envlronmentui  control  unit,  pod  control 
computer,  and  power  supply. 
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U,S,  Air  Foret  F^1UF‘ 


I4t 


As  with  F-I5Es,  F-IllFs  were  used  to  conduct  a 
variety  of  missions,  mostly  at  night.  The  missions, 
after  the  first  few  days  of  the  war,  were  conducted 
primarily  firom  medium  altitude.  The  principal  targets 
were  bridges,  bunkers,  armor,  and  artillery.  The 
weapons  of  choice  were  LQBi,  and  the  F>111F  was  the  only  aircraft  to 
employ  the  OBU-IS  glide  bomb.  This  munition  destroyed  the  oil  storage 
tank  manifolds,  halting  the  flow  of  oil  into  the  Oulf.  lypical  combat 
munitions  loads  for  the  F>111F  were  eight  CBUi  or  twelve  MK>82s  or 
four  MK>848,  or  four  OBUi.  For  tank>plinklng  missions,  the  weapon  of 
choice  was  again  the  OBU-12.  In  addition  to  the  OBU>15,  F>1 1  IPs  were 
the  only  aircraft  to  drop  OBU>24s  and  QBU*28s. 


All  P'lllF  squadrons  were  equipped  with  the  inft'ared  Pave  Tack 
system,'^  which  employed  plir  target  acquisition  sensors  and  laser 
designation/ranging.'^^  The  Pave  Ibck  sensor  had  ftill  lower  hemisphere 
coverage,  giving  the  aircrew  nearly  total  freedom  in  choosing  flight  paths. 
Once  tracking  was  initiated,  the  target  was  lased  for  lase^guided 
munitions.  The  Pave  Tbck  computer  also  aided  In  delivery  computations 
for  unguided  munitions.  The  F<I11F  used  its  onboard  virtual  image 
display  (VID)  to  show  radar,  plir,  and  weapons  data,  which  was  normally 
reconied  for  postmission  bomb  damage  assessment.'^ 


'^'The  Information  on  P-ll IP  uctici  woi  (imwn  primarily  from  (S)  ida  Documtnt 
D-1080,  pp  S3<S6  and  (S/NP/WN/NC)  TacHcai  Analysis  Bullelin,  Vol  91-2.  Chopter  7-1. 

'%he  P-1 1  IP  carried  a  large,  1 ,300-pound  Pave  Tack  pod  under  the  fuielage  aft  of 
the  note  gear.  The  pod  wai  In  two  malor  leutioni.  The  llxud-bnie  leciion  contained  the 
aircraft  Interface  unit,  computer,  power  luppllea,  cooling  lyitem,  the  car  Interface,  and 
the  video-tape  recorder,  which  recorded  the  cruw'a  video  diiplay  and  provided  bomb 
damage  aiieMment.  Ilie  rotating  head  leciion  contained  the  plir,  laier,  and  range 
receiver,  and  allowed  hill  lower  hemliphere  coverage. 

'^hhe  PUR  and  the  laier  were  boreilghted.  The  iiablllzed  pur  Imagery  provided 
a  wide  fleld-of-view  (176  a  132  mrod)  diiplay  for  target  acqulilllon  and  had  a  nanow 
fleld-of-vlew  (44  x  33  mrad)  with  3-power  magnlllcalion  for  target  Identification  and 
hacking. 

'^^e  aircraft  capable  of  recording  bomb  Impact  pointi  (P-ll  IP,  P-ISB,  and  P-l  17 
uniti)  kept  and  diitributed  their  own  bomb  damage  uiieiiment  within  and  between  the 
uniti. 
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(Mur  AirenOf  and  Systanu 


In  addition  to  the  platfontts  discussed  above,  Navy  and  Coalition 
TACAIR  and  other  aviation  platforms  directly  and  indirectly  supported  the 
ground  effoit.  Navy  and  Coalition  tacair  flew  only  approximately  fifty 
CAl/BAi  missions  in  support  of  the  ground  offensive.  There  Is  no  indlea* 
tlon  that  the  weapons  or  the  tactics  used  by  these  aircrews  differed  in  any 
significant  raipect  ftom  those  Just  described.  The  tactics  used  by  the 
Navy  against  maritime  targets  will  be  discussed  later  in  this  section.  Air 
Force  Bo32i  flew  tactical  missions  in  support  of  the  Battlefield  Prepara¬ 
tion  Phase  of  the  war.  Electronic  warfare,  tanker,  command  and  control, 
reconnaissance,  and  other  specialized  aircraft  also  supported  the  ground 
offbnslve.  Additionally,  unmanned  aerial  vehicles  and  both  Army  and 
Marine  Coips  attack  helicopters  played  significant  roles. 


B-5ii 


B<^S28  fiew  1,741  missions  and  dropped  27,000 
tons  of  munitions,  which  amounted  to  30  percent  of 
the  overall  Gulf  War  tonnage,  The  bomber’s  long- 
Y  tAnge  capability  was  demonstrated  on  the  third  day  of 
^  f  the  war  when  7  B-S2b  launched  from  Wurtsmith  APB 
In  Michigan,  bombed  Republican  Guard  targets  in  the 
KTO,  and  landed  in  the  theater. 


B-32s  attacked  mostly  large  area  targets,  dropping  ungulded  general- 
purpose  and  cluster  bombs  from  above  30,000  feet.  Ihrgets  included 
“dug  in’*  armored  units,  suspected  Scud  storage  and  production  facilities, 
and  troop  concentrations.  However,  their  main  effort  (37  percent  of  all 
B-S2  sorties  flown)  was  against  the  Republican  Guard. 

B-S2  support  must  be  measured  not  just  in  terms  of  direct  hits  or 
physical  damage  but  also  in  terms  of  the  psychological  effects  it 
pr^uced.  Recognizing  the  impact  of  these  bombing  missions.  General 
Schwarzkopf  directed  the  B-S2s  to  focus  on  the  Republican  Guard.  Ibe 


'^’(S/NP/WN/RD)  HUlory  afthi  Straltgic  Air  Command,  p  232. 
'^(S/NP/WN/RD)  Ibid,  p  233. 
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result  was  a  three-ship  formation  of  bombers  striking  troops  in  the  KTO 
every  three  hours,  twenty-foui^hours  a  day.'^^ 

[DELETED] 

B*52i  conducted  four  distinct  missions  during  the  Gulf  War: 
attacking  strategic  fixed  targets,  Scud  hunting,  attacking  Iraqi  Army  and 
Republican  Guard  targets,  and  supporting  breaching  operations.’^ 
[DELETED].’*’’  [DELETED]. 

To  prepare  the  battlefield  for  the  ground  assault,  B*S2s  dropped  dual- 
ftiied  MK-82S  designed  to  break  up  barriers,  berms,  and  obstacles  such 
as  multistrand  concertina  wire.  Near  the  end  of  the  war,  B-S2s  dropped 
CBU-87S  on  Iraqi  tank  and  vehicle  columns  along  the  highways  leading 
north  out  of  Kuwait.’*’ 

Vnmannid  AtrUd  Vihklu  (VAVt) 

The  employment  of  UAVi  during  Desert  Storm  was  the  first  time  U.S. 
forces  used  them  in  combat.  There  were  three  UAV  systems:  the  Pioneer, 
the  Pointer,  and  the  Exdrone.  UAVs  were  operated  by  the  Army,  Navy 
and  Marine  Corps.  The  real-time  battlefield  surveillance  and  detection 
capabilities  of  the  UAVi  directly  enhonced  the  targeting  of  both  fixed  and 
mobile  targets  and  affected  the  employment  of  CAS/bai  end  olose-ln-ftre 
support  (cira)  assets. 


'^’intvw  with  Copt  Rich  Cleary  and  Capt  Jim  Wright,  B-.12  Plannen  for  usiii  NTAP 
Strategic  Foteei,  conducted  on  1<2  Sep  92. 

'^(S/NPAVN/RD)  IhUi,  pp  269-268. 

'*'(S/NP)  Mai  John  Maaotti,  “Operation  Deaen  Shield  and  Deiert  Storm  Bomber 
Story,"  Hq  SAC/dobx.  18  Sep  1991,  pp  32.  33. 

‘*[DBLETBD1 

'*'(8)  m  Doemtiu  D-IOSO,  p  97. 
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U.S.  Marini  Corps  AH~1J/T/W 


- —  The  Marine  Corps  deployed  seventy-nine  AH-ls 

^W<«i4[||||||||j^^  to  Southwest  Asia.  IVpical  AH-1  missions  included 
antiarmor,  close-in  fire  support,  armed  reconnaissance, 
and  helicopter  escort.  Poor  weather,  blowing  smoke,  and  the  rapid 
advance  of  the  ground  forces  all  combined  to  make  classic  “troops  In 
contact"  CAS  difficult  and  unnecessary  in  most  oases.  But,  on  those 
ocouloni  when  troops  in  contact  did  need  support,  the  Cobra  gunships 
used  extraordinary  tactics  and  techniques  to  provide  It.  Marine  AH-ls, 
In  eopKllhatioh>vlth  other  Coalition  aircraft,  also  played  a  signifloant  role 
in  repulsing  the  numerous  Iraqi  Inourslono  into  Saudi  Arabia  (Khafji) 
during  the  period  29  January  to  2  February  1992. 

The  First  Marine  Division  used  the  AH-ls  en  masse;  they  used  them 
in  coiijunction  with  tight  armored  vehicles  and  occasionally  AV-8Bs  as 
an  additional  maneuver  element,  called  Thsk  Force  Cunningham.**’' 

On  Q'f2,  AH-ls  and  a  UH-1  supported  Task  Force  Ripper  in  the 
battle  with  the  Iraqi  3d  Armored  Division.  The  UH-IN  with  PLIR  and  a 
laser  designator  capability  led  two  divisions  of  Cobras  through  smoke  and 
under  power  lines  to  attack  Iraqi  forces  facing  the  Marines.  The  Huey 
designated  targets  for  the  Cobras'  Helihre  missiles.  On  another  occasion. 
Cobras  worked  with  light  armored  vehicles  to  thwart  an  Iraqi  mechanized 
infantry  brigade  counterattack  against  the  1  st  Marine  Division’s  command 
post.***  During  Desert  Shield,  Marine  AH-IWs  fired  Holllire  missiles 
with  targeting  and  loser  spotting  assistance  from  Army  OH-S8Ds. 
Although  successfully  exercised  before  the  war.  there  Is  no  evidence  the 
tactic  was  actually  employed  during  Desert  Storm.  This  nonuse  was 
probably  due  to  a  scarcity  of  OH-SSDs.'*^ 


***lnivw  with  Mai  Qen  J.  M,  Myall,  USMC,  "The  In  Murine  DIvlilon  In  the  Attack," 
Naval  liuliiula  Procetdings,  Nov.  1991,  pp  7 1 -75.  Oon  Myutl  organized  hli  uieti  Into 
Tuk  Porcei. 

***/6W. 

’**U.S.  Army  Aviation  Center,  Coordinating  Draft,  Optralion  Dtitn  Shleld/Slom 
Aftar  Action  Report,  22  Nov  1991,  p  9. 
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Army  Attack  Helicopters 


The  Army  deployed  approximately  145  AH*1  Cobras,  130  OH>58D 
Kipy/a  WftrriorSt  and  277  AH-64  Apache  attack  helicopters  to  Southwest 
Asia,'*’,,  they  carried  put  armed  reconnaissance,  antiarmor,  and  helicopter 
escort  millions,  Additionally,  the  Army  made  extensive  use  of  massed 
attack  helioopters  as  integrated  tnaneuver  elements, and  conducted  large 
armed  reconnaissance  missions  jointly  with  U.S.  Air  Force  CA$  and 
support  aircraft.  Artny  ai^k  helicopters  worked  with  usap  A>10s, 
F-16i,.BP*illi,  Compass  Call,  Wild  Weasels,  and  Army 

attack  helicopteri  conducted  numerous  long-range  missions  into  Iraq, 
some  out  to  approximately  106  miles.'"  Moat  these  miifiioni  were 
joint  Army-Air  Fords  undlsrtaklngi  involving  tactics  never  previously 
practiced.  When  Army  helicopters  needed  tACAiR,  they  would  typically 
requetit  it  through  the  AwACt  onguvd  flrequency.'"  Army  attack 
heliddptlsrii,  eipaciatiy  Apaches,  regularly  soouteq  and  screened  for  ground 
forces.  M^or  Qeneral  Criffith,  CO  1st  Armored  Division,  reflected  the 
attitude  of  the  Army  oomrhanpehi  when  he  said,  “I  don't  want  another 
minute  to  go  by  without  Apaches  out.  in  front  of  this  division."'"  The 
Army  wto  able  to  employ  the  Apaches  in  this  rolt  because  of  the  unique 
capabilities  of  the  aircraft,  the  scheme  of  maneuver  of  the  Coalition 
ground  forces,  and  the  disposition  of  the  Iraqis, 

In  support  of  the  land  components,  CBNTAP  initiated  a  push  flow 
system  of  tacair  to  generate  laqie  numbers  of  sorties  in  a  target-rich 
environment.  The  system  called  for  aircraft  to  launch  in  accordance  with 
a  time  schedule  to  achieve  on  advertized  cas  sortie  flow  rate  per  hour. 


'"U.S.  Army  Avlsiion  Dinier,  Drift  Report.  Amy  Aviathn  in  Dtseri  ShitU/Siom, 
R  Rueker,  AL.  8  Jun  1992.  Rsurei  on  number  of  DUock  helicopteri  In  theater  from  pp 
42.  210.  39,  reipecUvely.  It  should  be  noted  thut  flgutvi  do  not  spiK'iir  to  agree  with 
aummary  chart  on  p  26. 

'"/aw.  p  34. 

'"/Wrf.  p  33. 

'"/aw.  pp  34,  72. 

'"/Wrf,  p  35. 

'"/Wrf.  p  206. 
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Sorties  without  an  appropriate  CAS  target  were  normally  directed  to  the 
ABCCC  for  an  AI  mission.  In  ail  cases,  the  objective  was  to  keep  aircraft 
moving  through  the  system  to  provide  land  contponent  commanders  with 
a  ready  supply  of  air  support.  A  tactical  air  control  center  (TACC)  log 
entry  sums  up  the  thinking  behind  establishment  of  the  push  flow  system. 
“When  asked,  What  air  is  where?  Answer.  There  is  a  continuous  flow 
of  anything  you  want  anywhere  you  want  it.*"*' 

145.  htwittt  Corpi  Pufh  CASf** 

The  Marine  Corps  adapted  the  push  cas  system  to  ensure  adequate 
air  support  to  Marine  ground  forces.  The  3d  Marine  Aircraft  Wing  began 
surge  operations  usiiig  the  system  on  22  February,  two  days  before  the 
start  of  the  ground  assault.  The  push  gas  system  oalted  for  aircraft  to 
launch  accoMlng  to  a  speciflc  sch^ule,  but  without  a  speciflc  mission  or 
target.  Aircraft  checked  in  with  the  Marine  tactical  air  command  center 
and  the  tactical  air  operations  center  and  were  then  passed  to  the  direct 
air  support  center.  After  checking  in  with  the  direct  air  support  center, 
they  preceded  to  the  “main  stack*'  to  flil  requests  for  CAS  missions. 
Figure  50  illustrates  the  locations  of  the  various  holding  points,  orbits, 
and  aircraft  operating  areas  referred  to  in  the  description  of  the  push  CAS 
system.  If  the  aircmft  were  not  used  for  a  cas  mission  within  a  specifled 
period  of  time  (seven  and  one*half  minutes  during  the  day  and  fifteen 
minutes  at  night),  they  were  handed  off  to  the  direct  airborne  support 
center  for  further  handoff  to  a  Fast  pac  for  deep  air  support  (das).  The 
goals  of  the  procedures  were  to  maintain  control  and  continue  to  “push** 
aircraft  to  missions. 

Joint  Force  Air  Component  Commonder  (JPACC)  air  was  used 
primarily  beyond  the  PSCL.  jpacc  air  would  contact  the  Marine  tactical 
air  operations  center  for  deconfliction  and  would  then  be  sent  to  one  of 
two  jpacc  stacks.  Navy  aircraft  were  sent  to  the  East  stack  and  Air 
Force  aircraft  were  sent  to  the  West  stack,  jpacc  aircraft  contacted  the 


'*'(S)  "Conespt  of  Opsntioni  for  Commsnd  and  Control  of  tacair  In  support  of 
Und  Porou,"  cbntap/do.  23  Peb  1991. 

'**"Puih  CAS"  procsdurei  were  promulgated  In  3d  maw  mig  301630  Peb  1991. 
“Coordinating  Jnitnietloni  for  Third  MAW  Air  Control  Procedurei  for  Operation  Desert 
Storm."  The  description  of  how  the  Marine  Corps  implemented  the  "Push  cas"  system 
Is  from  the  (S)  CNA  Rpt,  Vol  IV,  Third  Marine  Aircraft  Wing  Operations." 


Figure  50 
Push  CAS  System 


airborne  direct  air  support  center  en  route  to  their  assigned  stacks  and 
were  handed  off  to  a  Past  pac.  To  ensure  that  the  system  was  understood 
by  all  concerned,  messages  were  sent,  liaison  visits  were  held,  briefings 
were  conducted,  and  the  plan  was  first  fiown  on  12  February.  The  plan 
called  for  surge  operations  to  begin  approximately  two  days  before 
Q-Day. 


East  and  West  cap  stations  were  manned  continuously  by  electronic 
warfare  assets.  These  aircraft  were  available  to  conduct  electronic 
support  measures.  Jam  surveillance  and  counterbattery  radars,  jam  early 
warning  and  SAM  radars,  and  fire  HARMS.  OV-IOs  provided  twenty•fou^ 
hour  coverage  of  three  positions.  They  were  used  for  TAC(AyPAC(A) 
missions.  P/A<l8Ds  were  used  exclusively  in  a  Past  PAC  role.  During 
daylight,  these  aircraft  flew  two  Fust  PAC  orbits  continuously.  At  night, 
the  Intent  was  to  provide  one  Fast  pac  for  thirty  minutes  out  of  each 
hour.  Plans  called  for  A>6Es  to  be  used  exclusively  at  night  In  the 
CAS/DAS/armed  reconnaissance  role.  F/A'tSA/Cs  and  AV*8Bp  also 
flowed  through  this  push  caS  system,  beginning  when  the  groitnd  forces 
moved  into  their  attack  posiiions. 
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ArtUitry  Raids'** 


Artillery  raids,  also  termed  combined  arms  raids  by  the  Marines,  were 
conducted  throughout  Desert  Storm.  During  the  initial  phases  of  the  war, 
Command  Ooneral,  First  Marine  Expeditionary  Force  0  mbp)  diracted  a 
target  priority  list  of  artiilery,  armor  and  armored  vehicles,  and  personnel. 
The  rationale  behind  this  prioritization  of  targets  was  that  the  Iraqi 
artillery  had  the  ability  to  mass  fire  and  deliver  oheniloal  weapons  tliat 
could  seriously  endanger  Marines  during  breaching  operations.  General 
Boomer  was  so  concerned  about  Marine  aviators  engaging  in  too  much 
tonk-pilnking  that  he  made  a  personal  visit  to  the  squadrons  to  explain  the 
importance  he  placed  on  stripping  away  the  Iraqi  artillery. 

As  initially  employed  by  the  1st  Marine  Division,  artillery  raids  were 
intended  to  promote  deception,  keep  the  Iituiis  off  balance,  and  test  Iraqi 
responses.  Tlie  raids  were  designed  to  provoke  a  reaction  among  Iraqi 
forces  and  then  hammer  them  when  they  came  out  of  their  fortified 
positions  or  returned  fire.  Iraqi  artillery  had  gieater  range  than  Army  and 
Marine  Corps  artillery.  Additionally,  Marine  Corps  and  Army  counter^ 
battery  radars  could  provide  coverage  out  to  forty  kilometers;  again,  be¬ 
yond  the  range  of  Army  and  Marine  Corps  artillery.  Combined,  these 
factors  meant  that  ultimately  most  counterfire  attacks  were  conducted  by 
aircraft.  The  almost  immediate  availability  of  air  provided  by  the  push 
CAS  or  push  flow  system  mode  aerial  attack  of  targets  easy  to  arrange. 

Marine  EA<6B£  supported  counterfire  operations  by  Jamming  Iraqi 
oounterbattery  radars.  Marines  learned  that  the  enemy  quickly  returned 
Are  if  flred  upon;  they  also  learned  that  Iraqi  artillery  Are  was  woefully 
Inaccurate.  Buoyed  by  this  knowledge.  Marine  artillery  moved  forward 
and  Ared.  Counterbattery  radars.  Fast  pack,  and  attack  aircraft  all  waited 
until  the  Iraqis  returned  Are,  (hen  located  (he  Iraqi  artillery  and  attacked. 
Enemy  prisoner  of  war  reports  indicated  that  the  certainty  of  counterAre 
was  so  pervasive  that  Iraqi  cannoneers  frequently  pulled  their  lanyard 
once  and  then  ‘Van  like  hell”  to  get  to  protected  positions  before  the  "Iron 


'*^Moit  of  the  Information  on  Comblnod  Armi  or  Artillery  RuJdi  woi  gathend  horn 
Marine  Corpi  Rewaivh  Center,  Reiearch  Puper  #92*0007,  “Fire  Support/Coordination 
During  Deioit  Storm.” 
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rain”  began.  When  the  ground  assault  began,  I  MEP  target  priorities 
began  to  shift,  and  the  nature  of  the  artillery  raids  changed;  but  the  tactics 
used  to  conduct  counterflre  operations  remained  basically  the  same. 

Marittnu  Op^rattotut  AttaekUtg  ttu  Iraqi  Navy 

At  the  beginning  of  the  war,  the  Iraqi  Navy  had  approximately  178 
vessels,  13  of  which  could  Are  surface>to-surface  STYX  or  Bxocet  mis> 
siles.  They  also  bad  S  sets  of  equipment  to  Are  the  Silkworm  missile,  a 
coastal  defense  weapon.  The  Silkwonns  were  of  particular  concern  to  the 
amphibious  forces  as  preparations  continued  for  a  possible  amphibious 
assauit.  Neutralizing  the  Silkworm  threat  came  under  the  purview  of  two 
commanders:  cbntap,  in  his  capacity  as  the  Joint  Forces  Air  Component 
Comnuuider,  and  NAVCENT,  who  considered  defeating  the  Iraqi’s  Silk¬ 
worm  threat  an  element  of  Battle  Force  defense. 

The  JPACX,  through  his  Strategic  Planning  Celt,  set  up  a  Naval  target 
category.  Targets  included  naval  bases,  port  facilities,  and  Silkworm 
sites;  it  grew  to  include  twenty-one  taigets.  These  targets  were  scheduled 
in  the  ATO,  and  the  tactics  used  to  attack  them  were  sintilar  to  tho^^  usvd 
on  other  ground  targets. 

On  the  maritime  side,  the  Anti-Surface  Unit  Warfare  Commander 
(ASUWe)  of  the  Composite  Warfare  Commander  structure  was  the  officer 
charged  with  defending  the  Battle  Group  against  surface  threats. 
Normally,  his  role  was  defensive  in  nature-conducting  search  programs 
to  identify  possible  threats,  then  requesting  the  Strike  Warfare 
Commander  to  conduct  an  aitack  to  destroy  or  neutralize  the  threat. 
Beginning  21  January  1991,  the  asuwc  in  the  Oulf  developed  a  new, 
more  aggressive  tactic.  Instead  of  using  patrol  aircraft,  he  used  armed 
attack  aircraft  to  conduct  armed  surface  reconnaissance  (asr)  missions, 
and  their  task  was  to  immediately  attack  any  surface  vessel  IdentiAed  as 
Iraqi.  A  surface  ship  in  the  Northern  Oulf  was  in  charge  of  the  effort  and 
was  assisted  by  cither  a  P-3  Orion  or  a  British  Nimrod  patrol  aircraft. 

The  A-6  Intruders  were  the  aircraft  most  often  used  in  this  armed 
surface  reconnaissance  role,  although  F/A-I8s  were  also  used.  The 
normal  weapons  load  for  an  A-6E  mission  was  one  OBU-12  laser-guided 
bomb  and  two  MK-20  Rockeyes.  This  load  could  be  brought  back  to  the 
carriers  if  not  delivered,  and  weapon  deliveries  were  normally  from  level 
Aight.  Since  there  was  a  reduced  AAA  threat  at  sea,  the  aircraft  worked 
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at  lower  altitudes.  Silkworm  missile  sites  were  also  attacked  by  armed 
surface  reconnaissance  aircraft.  If  a  Silkworm  site  became  active,  the 
Asuwc  would  divert  the  aircraft  to  strike.  In  this  way,  the  Silkworm 
sites,  tablets  of  a  fleeting  nature,  could  be  struck  in  a  timely  manner. 

Helicopters  armed  with  rockets  and  missiles  were  also  employed  in 
the  antisurface  unit  effort.  Some  U.S.  Army  aviation  units  operated  from 
Navy  frigates.  They  patrolled,  watched  for  Iraqi  vessels,  provided  bomb 
damage  assessment,  and  raided  offshore  oil  platforms.  The  British  Lynx 
helicopter,  firing  the  Sea  Skua  missile,  was  also  successful  in  attacking 
Iraqi  shipping.  The  Joint-combined  efforts  of  U.S.  Army,  Navy,  and 
Marine  Corps  helicopters.  Navy  tacair,  and  British  ships  and  helicopters 
accounted  for  143  Iraqi  vessels  either  sunk  or  damaged.'** 

ObttrvaHoiu 

It  is  worth  noting  that  even  during  the  Gulf  War  when  the  Coaiition 
ei\joyed  air  superiority,  the  enemy  threat  had  an  appreciable  effect  on  air- 
to-ground  tactics.  On  one  hand,  attack  aircraft  were  able  to  use  a 
medium-  to  high-level  weapons  delivery  because  there  was  literally  no 
ai^to-air  threat,  and  the  sbad  campaign  had  been  so  successful  it  had 
virtually  neutralized  all  of  Iraq’s  radar-controlled  SAMi.  On  the  other 
hand,  barrage  aaa  and  IR  sami  caused  mi^or  problems  when  aircraft 
descended  below  approximately  10,000  feet  during  daylight  hours.  The 
selection  of  medium-altitude  tactics  to  minimize  the  Iraqi  threat  caused 
Coalition  aircraft  to  sacrifice  some  target  recognition  and  identification 
capabilities  and  adversely  impacted  conventional  weapons  delivery 
accuracies.'** 


'**Army  Avtalton  in  Desert  SiiieUi/Sionn,  pp  83-8S. 

'**MulUple  lourcei  including.  USS  Interviews  of  USAF  Desert  Storm  Vets,  “A  Study 
of  Night  Athwk  Experiences  During  Desert  Storm,”  Navul  Air  Systems  Command, 
Washington,  DC,  p  11. 
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The  unrehearsed  B-32/U.S.  Air  Force  tacair  strikes  in  support  of 
Coalition  forces  at  KhaQi,  and  the  Joint  impromptu  U.S.  Army  attack 
helicopter  and  Air  Force  tacair  armed,  long-range,  reconnaissance 
missions  are  just  two  examples  of  a  phenomenon  that  was  quite  common 
during  Desert  Storm.  Many  of  the  successful  tactics  employed  were 
improvised;  they  happened  spontaneously,  almost  by  accident.  The 
success  of  ^ese  kinds  of  tactics  are  a  direct  result  of  a  mutual  confidence 
often  evident  among,  and  within,  the  different  U.S.  Services  during 
Desert  Storm.  In  many  cases  the  success  of  Coalition  forces  can  be 
compared  with  that  of  a  championship-caliber  athletic  team.  The  parti¬ 
cipants  demonstrated  great  anticipation:  a  knowledge  of,  and  confidence 
in,  the  skills  of  others;  and  a  feel  for  how  their  particular  capability  fit 
into  the  larger  whole. 
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Special  Issues 

Low  Observables  and  Stealth 

A  Stealth  airoraft  hai  to  be  stealthy  in  aix  dliciplinei:  radar,  infrared, 
visual,  tooustio,  smoke  and  contrail.  If  you  don't  do  that,  you  flunk  the 
course.' 
hen  Rich 

Director,  Advanced  Development  Products  Division 
Lockheed  Aircraft  Company 

This  section  deals  with  two  related  concepts,  low  observability  and 
stealth.  Both  temts  are  technical  descriptions  of  specified  tactical 
oapabillties.  ,Botb  terini’are  also  used  to  describe  engineering  disciplines 
aimed  at  suppressing  detection  signatures;^  that  is,  reducing  emissions 
from  a  given  platform  or  vehicle  that  might  be  used  to  detect  and  attack 
it.  Low  observability  os  an  engineering  discipline  involves  the  systematic 
suppression  of  the  detection  signotures  in  various  emission  spectra, 
including,  but  not  limited  to,  radar.  Stealth  technology  focuses 
specifically  on  radar  emissions.  Suppression  of  the  radar  signature  is  the 
essential  technical  characteristic  of  a  stealth  platform  or  delivery  system. 
It  is  also  the  tactical  essence  of  low  observability.  Tactically,  low 
observability  is  the  ability  to  penetrate  enemy  territory  and  strike  directly 
at  the  heart  of  enemy  power  without  having  to  suppress  enemy  air  defens¬ 
es  in  advance.  A  stealth  platform  is  one  whose  radar  signature  has  been 
sufficiently  suppressed  to  render  enemy  radars  ineffective  against  it. 
Three  platforms  used  by  U.S.  forces  in  the  Oulf  War  satisfied  the  tactical 
definition  of  low  observability;  the  F-117  piloted  stealth  attack  aircraft 


'Bill  Sweelman,  Stealth  Bomber:  Invisible  Warplane,  Black  Budget  (Oiceola, 
WlKoniin:  1989),  p  101. 

^We  will  UM  the  term  lignaturo  in  the  technical  acme  to  mean  the  diitinctlve 
obiervable  return  of  a  given  platform  in  a  given  ipcctrum,  e.g.,  viiual.  aural,  Infrared,  or 
radar.  For  an  informed,  reaionably  nontechnical  ditcuaslon,  ice  Bill  Sweetman,  Stealth 
Bomber,  Chapter  4,  “Under  the  Skin,”  pp  84-1 19. 
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and  two  autonomously  guided  long-range  precision-guided  munitions,  the 
Tomahawk  Land  Attack  Missile  (tlam)  and  the  Conventional  Air 
Launched  Cruise  Missile  (calx:m). 

Three  points  must  be  made:  First,  there  is  no  such  thing  as  an 
invisible  aiiplane,  ih  the  radar  spectrum  or  in  any  other.  Signatures  can 
be  suppressed;  they  cannot  be  eliminated.  Second,  and  even  more  basic, 
technology  cahtipt  be  divorced  from  tactics.  Stupid  tactics  can  negate 
seemingly  overwhelming  technological  advantages,  while  intelligent 
tactics  applied  in  a  timely  and  decisive  manner  can  overcome  seemingly 
crippling  technological  deflciencies.  Third,  low  observability  can  be 
achieved  either  tactically  or  technologically. 

DtUeHon  Sptctra  CharaetwisHea 

Of  all  active  means  of  detecting  aircraft  in  flight,  radar  has  the 
longest  range  and  is  least  affected  by  weather  and  atmospheric  conditions. 
For  this  reason,  passive  suppression  of  radar  signature  is  the  essence  of 
stealth  technology:  If  the  radar  signature  cannot  be  suppressed,  there  is 
little  point  in  trying  to  suppress  the  other  means,  with  the  partial  excep¬ 
tion  of  the  visual.  Camouflage  paint  offers  important,  if  limited,  advan¬ 
tages  in  suppressing  visual  and  infrared  signatures.  Infrared  systems  rank 
aAer  radar  in  effective  range  and  vulnerability  to  atmospheric  lnterfe^ 
ence.  Infrared  systems  derive  considerable  tactical  importance  from  the 
fact  that  anything  that  moves,  shoots,  or  emits  radiatlon-in  short,  any 
military  syrtenv-produces  heat.  This  mfdces  passive  detection  feasible, 
and  the  overwhelming  majority  of  military  infrared  detectors,  sensors,  and 
terminal  homing  systems  are  passive.’  Detection  by  light  in  the  visual 
spectrum  is,  generally  speaking,  shorter  ranged  than  infrared  detection  and 
more  affected  by  atmospheric  interference.^  The  principal  advantage  of 
detection  by  visual  light  is  the  accuracy,  resolution,  and  flexibility  of  the 
human  eye  and  the  speed  with  which  visual  inputs  can  be  incorporated 


’That  ii  they  emit  no  energy,  in  contrut  to  active  lyitemi,  luch  ai  ratfai,  which  do. 
Some  of  the  eariiest  operationai  infrared  lyitems  were  active,  combining  a  viewing  device 
with  an  inhered  iiiuminator,  u  with  the  World  War  II  sniper  scope  and  similar  devices 
attached  to  tanks.  Improvements  in  the  sensitivity  of  viewing  devices  have  largely 
eliminated  the  need  for  illumination. 

*This  generalixatlon  summarizes  a  complex  sot  of  relationships,  and  there  are 
exceptions  to  It.  Pog,  for  example,  is  more  easily  penetrated  by  visual  light  than  by 
Infrared  radiation. 
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into  the  individual  tactical  decision-making  process.  Exhaust  smoke  and 
contrails  are  special  visual  signatures  that  permit  detection  at  exception¬ 
ally  long  diitances.  Aural  eneigy  is  the  shortest  ranged  and  least  precise 
detection  spectrum.  Sound  alone  does  not  provide  information  sufficient¬ 
ly  accurate  to  aim  antiaircraft  missiles  or  guns,  but  it  can  alert  defenders 
that  BomeUilng  ii  overhead  and  give  an  idea  of  direction  of  flight,  speed, 
and  perhapa  identity.  Finally,  intercepted  radio  and  radar  transmissions 
can  be  u^  to  locate  aerial  platforms  with  considerable  accuracy  at 
ranges  limited  only  by  the  strength  of  the  signal. 

F^ll?  Stnnttht 

The  ‘‘Black  Jet,”  as  it  is  called  by  its  pilots,  represented  the  single 
greatest  technological  advance  flelded  in  Desert  Storm.  The  tactical 
effectivenass  of  the  F-1 17  rested  on  four  pillars:  the  extremely  low  radar 
signature  of  the  aircraft;  the  capabilities  of  the  mission  planning 
computer,  nicknamed  Elvira;’  the  effectiveness  of  the  aBU-27  and  the 
infri^  target  acquisition  and  laser  designator  system;  and  the  skill  and 
tmlning  level  of  the  pilots.  The  first  and  most  critical  of  these  was  the 
low  radar  signature,  and  it  is  fair  to  say  that  the  F-1 17  was  safe  from 
detection  by  all  tactically  relevant  Iraqi  threat  radars.  It  is  possible  that 
the  odd  Iraqi  radar  operator  detected  a  brief  perturbation  on  his  scope  as 
an  F-1 17  passed  through  his  radar  coverage.  Such  perturbations,  however 
would  have  been  brief  in  duration,  difficult  to  detect,  and  next  to  impossi¬ 
ble  to  exploit  tactically.  The  relevant  datum  is  that  the  F-117's  radar 
signature  has  been  selectively  tailored  to  provide  the  greatest  protection 
against  systems  representing  the  greatest  threat;  that  is  to  say,  “shooter” 
systems-surface-to-air  and  ai^to•air  missile  acquisition,  guidance,  and 
control  radars  and  antiaircraft  artillery  Are  control  radars.  [DELETED].' 
In  fact,  the  evidence  suggests  that  the  P-1 17  was  detected  rarely,  if  at  all, 
and  certainly  not  by  “shooter”  systems  within  their  engagement 
envelopes.  The  aircraft's  record  of  1,299  sorties  without  damage  argues 
persuasively  that  the  F-1 17  was  not  detected  by  Iraqi  radars  In  any 
tactically  useful  manner. 


’The  nickname  wu  Inipired  by  a  vamplrc-lik«  female  comic  book  character,  Elvira, 
Miitreii  of  the  Night. 

'Bill  Sweetman  and  Janwi  Goodall,  Lockhetd  F‘117;  Op$raUon  and  Dtv$hpm$nl 
qf  Ih*  Sualth  Fighttr  (Oeceola,  WlKoniin;  1990),  pp  98>60. 
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The  primary  supporting  element  and  the  second  pillar  of  the  F-117’s 
tactical  effectiveness  is  Elvira,  the  mission  planning  computer. 
[DELBIED].  As  an  P>1 17  pilot  on  the  aWAPS  staff  put  it*  “We  walk  in 
the  shadbwi  and  Elvira  finds  the  dark  comers  for  us.” 

In  addition  to  the  P-1 17's  low  radar  signature  and  Elvira's  flight  path 
optimization,  Gulf  War  planners  and  tacticians  used  the  presence  of 
a^itional  aircraft  providing  radar  targets  in  the  same  general  airspace  to 
Anther  reduce  the  possibility  of  detection.  This  enhancement  to  low 
observability  was  partly  technological,  portly  physiological,  and  partly 
psychological.  Quoting  a  former  commander  of  the  F-1  H's  parent  unit, 
the  37th  Thetical  Fighter  Wing,  ‘The  F-II7  is  not  an  invisible  airplane, 
but  it  gets  a  lot  closer  to  being  invisible  when  people  on  radar  scopes  are 
occupied  with  seeing  lots  of  other,  more  observable,  aircraft  on  the 
scopes."^  This  phenomenon  reflects  the  limits  of  radar  technology  at  the 
Interface  between  scope  display  and  human  operator.  Most  current•gene^ 
atlon  radars,  particularly  airborne  radars,  have  oompute^generated 
displays  that  “clean  up"  the  scope  by  removing  clutter  and  false  returns 
fiom  the  visual  scope  display  through  various  analytical  algorithms.  The 
algorithms  are  highly  effective  in  increasing  display  clarity,  but  they  tend 
to  eliminate  precisely  the  kinds  of  weak  and  ambiguous  returns  a  stealthy 
platform  produces.  Bypassing  the  compute^generated  display  and  revert¬ 
ing  to  raw  return  would  increase  the  chances  of  painting  a  low  observable 
target  such  as  the  F-1 17  on  the  scope,  but  would  also  reintroduce  clutter 
and  increase  the  number  of  false  returns. 

Those  connected  with  the  F-1 17  program  were  well  aware  of  the 
above  phenomena  because  of  their  extensive  experience  on  the  Ibnopah 
ranges  well  before  Desert  Shield.  Nevertheless,  pre-deployment  tactical 
concepts  envisioned  Black  Jets  operating  autonomously.'  The  Idea  of 
using  the  F-1 178  as  part  of  an  integrated  attack  plan  emerged  early  in 
Desert  Shield,  primarily  as  a  means  of  enhancing  total  force  effectiveness. 
Black  Jets  were  assigned  the  mosi  heavily  defended  targets  because  they 
were  least  vulnerable  to  detection.  The  F-1 17  did  not  depend  on 


'Brig  Oen  Anthony  Tolln,  orol  inlvw  with  John  F.  Ouilmsrtln,  Nellb  APB,  NV.  30 
Jsn  1992.  Then  Col  Tolin  handed  over  command  of  the  37th  to  hli  replacement.  Col  Al 
Whitley,  on  IS  Aug  1990.  He  then  nerved  briefly  aa  F-1 17  liaiion  with  Headquarters 
TAC  before  proceeding  to  Riyadh,  where  lie  served  in  the  “Biuck  Hole”  pianning  ceil 
under  Brig  Gen  Buster  Glosson. 

'Tolin  intvw,  p  10. 
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electronic  warfare  support  to  penetrate  Iraqi  defenseMo  the  contrary,  on 
several  occasions,  friendly  Jamming  posed  a  threat  to  F>117s  by 
stimulating  Iraqi  barrage  fire-but  planners  were  aware  that  the  presence 
of  multiple  targets  in  hostile  airspace  would  give  the  Black  Jets  an  extra 
margin  of  safety.  [DBLBTBD].*  [DELETED]. 

An  important  component  of  the  F*117's  itealthineii  is  Us  low  visual 
signature.  Low  observable  technology  was  In  its  infancy  when  the  F<117 
design  concept  gelled  in  197S.“*  The  result  was  an  aircraft  which  was, 
and  is,  essentially  a  bomb  dropper.  The  F*117  has  the  normal  maneu¬ 
verability  one  would  expect  from  a  fighter  aircraft  of  its  size,  weight,  and 
planform,'*  but  cockpit  visibility  is  poor  and  the  F-117  would  be 
extremely  vulnerable  to  a  visually  aimed  gun  attack  in  ai^to•alr  combat. 
The  obvious  solution  is  to  attack  under  cover  of  darkness,  a  logical 
choice,  since  the  F-117  la  just  as  vulnerable  to  optical-tracking  antiaircraft 
artillery  or  surface-to-air  missiles  as  my  other  aircraft ...  if  the  gunners 
can  see  it.  The  F-1 17*8  black  ram  (radar  absorptive  material)  md  faceted 
design  serve  to  reduce  visual  signature  as  well  as  radar  signature,  md  the 
Black  Jet  is  extremely  hard  to  acquire  visually  in  the  dark.‘^ 

The  third  pillar  of  the  F-1 17's  tactical  effectiveness  in  the  Gulf  War 
was  its  offensive  ordnance  suite.  The  suite  had  two  main  components. 


*(8)  Information  from  Maj  Robert  Bikridge.  Ma|  Bikrldge,  an  P-U7  pilot,  wm  t 
Blaok  Hole  mlulon  planner  and  flew  leven  P-l  17  mliiioni  during  Deiert  Storm. 

“’Before  1973.  Lockheed  Aircraft  Company  engineer!  had  uied  itate>of>the>art  cot  > 
puter  analyiii  to  deiign  a  imall  piloted  aircrait  that  could,  quoting  P-117  Progrin 
Manager  1^1  Martin,  "travene  the  tame  threat  field  as  an  SR-71,  but  at  a  speed  aid 
altitude  that  would  permit  accurate  weapons  delivery.”  On  the  basis  of  these  tests,  B  m 
Rich,  DlrecUir  of  Lwkheed's  Advanced  Development  Projecu  Division— the  so-callKl 
Skunk  Works— received  company  approval  to  submit  on  unsolicited  bid  to  the  Air  Poi  ce 
to  build  two  flight  test  vehicles  to  demonstrate  the  feasibility  of  a  stealth  fighter.  7  he 
proposal  was  funded  In  mid-197<)  under  the  code  nome  Huve  Blue.  Hove  Blue  produ'  ed 
two  sub-scale  prototypes  of  wliat  was  to  become  the  P-117;  Sweetmon,  “LIflIng  the 
Curtain,"  p  139. 

’’Planform  is  defined  as  the  shape  of  an  aircrafl’s  lining  surfaces  when  viewed  f  om 
above.  Deep  delu  planforms  similar  to  that  of  the  P-117  exhibit  a  sharp  rise  In  inc'uced 
drag,  that  is,  drag  prodv  ;ed  attendant  to  lin.  in  high-g  maneuvering  flight.  In  lay  (arms, 
they  slow  down  rapidly  when  they  turn  hard. 

'^viously,  all  i  icrafl  are  more  difflcuit  to  see  under  low  light  conditloi  s,  but 
normal  alrcrafl  have  a  r  .iultitude  of  curved  and  angled  reflective  surfaces  that  pick  up  and 
reflect  even  small  amotmu  of  light,  facilitating  visual  detection. 
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First  was  the  OBU>27,  a  Paveway  III  laser  guidance  kit  mated  to  a 
BLU-I09/I-2000  bomb  body  with  the  tail  fins  shortened  slightly  to  fit  the 
F'llT’s  bomb  bay.'^  The  second  component  was  the  combined  flir/dlir 
(forward  looking  infraied/downward  looking  infrared)  imaging  system 
with  an  integral  laser  designator.'^  The  flir/dlir  system,  peculiar  to  the 
F>117,  provides  360  degree  coverage  beneath  the  aircraft  and  has  an 
excellent  cockpit  display  and  high-quality  video.  In  combination  with  the 
F-117’8  ability  to  safely  attack  from  medium-altitudes,  this  suite 
consistently  yielded  high  accuracy.  The  ability  to  achieve  this  accuracy 
in  a  high-threat  environment  wu  unprecedented. 

The  fourth  pillar  comprised  the  high  standards  of  morale,  motivation, 
and  training  of  37th  Tbctlcal  Fighter  Wing  pilots,  a  matter  of  relevance 
here,  since  it  was  expressed  operationally  in  terms  of  bombing  accuracy. 
It  is  revealing  as  well  that  the  37th  produced  a  particularly  complete  and 
historically  useful  cockpit  video  record  of  its  attacks.'* 

Ironically,  the  faith  of  senior  commanders  and  staff  members  in  the 
Black  Jet’s  accuracy  had  been  compromised  by  press  coverage  of  Its  first 
and  only  previous  combat  employment,  in  Operation  Just  Cause.  In  that 
operation,  two  F-117s  had  been  tasked  to  drop  bombs  about  fifty  meters 
from  a  Panamanian  Defense  Force  Barracks  as  a  diversion.  The  pilots 
dropped  as  ordered  and  achieved  hits  close  to  the  barracks.  In  the 
aftermath  of  the  operation,  an  enterprising  reporter  obtained  a  quote  from 
a  DOD  official  Implying  that  the  bombs  were  to  have  been  dropped 
precisely  fifty  meters  from  the  barracks.  He  then  visited  Panama, 
measured  the  distance  from  the  craters  to  the  barracks,  obtained  a  value 
greater  than  fifty  meters,  and  filed  a  widely  published  story  implying  that 


'^Sweeimsn  and  aoodBlI.  pp  .S8<6U. 

'*Cointnant  by  Capt  Edward  Wolfa,  usap,  1 1  Aug  1992,  aupported  by  authori' 
obiervation.  An  ordnance  effecti  engineer  formerly  aailgned  to  the  usap  Weaponi  Teat 
Laboratory,  Bgitn  APB,  PL,  and  aiiigned  to  the  Defense  Intelligence  Agency  at  time  of 
writing,  Wolfe  compiled  aa  comprehenaive  a  record  of  cockpit  attack  video  footage  u 
poiiible  so  he  could  undertake  a  lyitemalic  compariion  of  bombing  reiulti  observed  and 
claimed  againat  specific  categories  of  targets,  notably  hardened  shelters  and  bunkers.  The 
37th  videos  were  significantly  more  complete  and  better  processed  than  those  from  other 
units. 
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the  F-ll?  was  inaccurate.'*  This  helped  to  produce  an  interesting 
divergence  in  confidence  in  the  Black  Jet*s  essential  systems  in  the 
prelude  to  Desert  Storm.  P-117  pilots  were  utterly  confident  of  their 
ability  to  place  their  bombs  precisely  on  their  designated  mew  points  of 
Impact,  but  the  fighter's  stoulthiness  remained  on  unproven;  quality  to 
them.'^  Conversely,  as  one  ascended  the  chain  of  command-bear  in  mind 
that  the  F-lt7  had  only  recently  come  out  of  the  “black"  world-there  was  : 
increasing  faith  in  the  aircraft's  stealthiness  and  increasing  skeptiolsra  of  ,, 
its  bombing  acGuraOy." 

F-117  UmUaUont 

If  acquired  visually,  like  all  aircraft  the  P-U7  would  have  been 
subject  to  visual  air-to-air  interception.  Simply  put,  its  best  defend  • 
against  aerlsl  interception  was  its  ability  to  defeat  bot^  radar  yisesai 
acquisition.  This  meant,  in  practical  terms,  that  it  is  best  emjployed  at 
night.  [DELETED]. 

F-lIf  in  DiiM  Storm 

operating  exclusively  at  night,  the  F-1 17  penetrated  the  densest  afid 
most  sophisticated  Iraqi  air  defenses  with  Impunity.  Its  success  vi/os 
primarily  a  product  of  its  inherent  stealthiness,  but  smart  tactics  increased 
the  tactical  advantage.  Most  Black  Jet  strikes  were  flown' after  the  Iraqi 
air  defense  net  had  been  seriously  degraded,  but  it  is  well  to  remember 
that  F-117i  initiated  attacks  on  those  defenses  when  they  were  still 
operating  at  something  at  least  theoretically  approaching  full  capability. 
Stealth  comprised  half  of  the  F-lI7’s  tuctlcal  effectiveness;  the  second 
half  of  the  effectiveness  equation  was  offensive  capability.  Simply  put. 
a  platform  that  could  drop  2,000-pound  bombs  precisely  on  selected 
taigets,  an  Inherent  product  of  being  able  to  drop  from  medium  altitudes 
in  straight  and  level  flight,  was  an  enormous  asset  to  Coalition  planners. 
More  than  any  single  platform,  the  Black  Jet  mode  Desert  Storm 
fundamentally  different  tactically  from  previous  air  campaigns. 


'*MichMl  R.  Gordon,  "Slealth'i  Panama  Minion  Roported  Marred  by  Error,”  Ngw 
York  TImts,  National  edition,  Wednesday,  April  4, 1989,  p  BS. 

'^Oen  Tolin  repoita  P-1 17  pilots  suiting  up  for  the  first  night's  attacks  over  Baghdad 
saying  “I  sure  hope  this  stnalth  s _ worksi”  under  their  breulh;  Tolin  Intvw,  p  12. 

"/hid.  pp  13-14. 
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TIAM  and  CALCM  Sirtngthi 


The  Navy  Tomahawk  Land  Attack  Missile  (tlam)  and  the  Air  Force 
Conventional  Air;  Launched  Cruise  Miatile  (GALcm)  had  their  genesis  In 
the  early  ,19701  militaiy  exploitation  of  miniaturized 

mioiOchlp*biMd  guidahee  imd  navigation  syst^  tum  uses  terrain 
contour  mapping  fTeitom)  radar  to  update  the  Inertial  guidance  and 
nayipation  systenu  supplemented  by  terminal  updates  from  digitized 
seem  matcHin|  area  correlation  (dsmac)."  calcm  uses  global 
poll^itbhing  syaiem  (ops)  for  both  en  route  navigation  and  terminal 
accuracy.  TLAM  and  CALCM  differ  from  earlier  al^breathing  cruise  mis- 
illea  In  three  linportant  respects:  accuracy,  reliability,  and  size.  Both 
mlsailei  are  extremely  accurate,  although  calcm*s  accuracy  depends  on 
the  accuracy  of  the  ops  coordinates.  Given  terrain  suitable  for  DSMAC 
updates  within  a  reasonable  distance  of  the  target,  tlam  can  be  expected 
to  strike  within  tens  of iftjet  bf  the  selected  point  of  Impact.’"  calcm  is 
not  terrain,  dependent  and  has  an  accuracy  of  a  similar  order.”  Note, 
however,  that  accuracy  depends  on  the  precise  accuracy  of  the  target 
coordinates,  whereas  DSMAt  updates  do  not.  Both  tlam  and  CALCM 
displayed  remarkable  reliability  in  light  of  their  con-siderable  complexity; 
this  was  almost  entirely  attributable  to  the  Inherent  reliability  of 
microchip  clrouitry,  the  diminutive  sizes  of  the  missiles  are  in  part  a 
product  of  the  extreme  compactness  of  microchip  avionics  and  in  part  a 
*  product  of  the  efficiency  of  the  small,  high*perfoi  mance  turbojet  engines 
that  power  them.  The  engines  are  designed  for  an  extremely  short  service 
life  and  can  hence  be  made  considerably  lighter  than  would  be  possible 
otherwise. 

The  abilities  of  both  missiles  to  penetrate  enemy  defenses  are  func> 
tions  of  their  extremely  small  radar  and  visual  signatures  and  low  cruising 
altitudes.  They  fly  almost  entirely  below  ground-based  radar  coverage, 


'"Teroom  devciopi  urrsin  profiles  using  a  rader  altimetei;  dsmac  views  u  ares  of 
land  beneath  the  missile,  digitizes  the  picture,  and  compares  it  with  o  similarly  digitized 
picture  of  uhe  same  terralii  stored  in  memory  to  determine  the  missile's  precise  position. 

’"This  accuracy  Is  primarily  due  to  the  precision  of  the  inertial  navigation  systems, 
but  even  the  bast  Inertial  sysMms  have  a  certain  amount  of  "drift":  that  it,  the  Indloated 
position  departs  from  the  actual  position  at  a  function  of  time.  Tercom  and  terminal 
DSMAC  •ipdatet  ensure  accuracy  by  re-zeroing  the  Inertial  system. 

”(S)  Mai  Kamt,  “Bullet  Background  Paper  on  Conventional  alcm  in  Desert  Storm," 
Hq  SAODOOQ,  3  Mar  92,  p  I. 
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and  while  they  axe  potentially  vulnerable  to  detection  from  above  by 
airborne  doppler  radars,  their  radar  signatures  are  sufficiently  small  to 
counter  known  active  and  lemiactive  radar  homing  ai^to•air  missiles. 
They  are  extremely  difficult  to  acquire  visually,  which  protects  them  from 
a  gun  attack  by  an  intercepting  fighter,  and  their  small  infrared  signatures 
render  them  essentially  Immune  to  infrared  homing  missiles.  Finally, 
their  engines  are  relatively  quiet.  With  low  aural  and  visual  signatures, 
particularly  from  the  front,  tlam  and  calcm  strike  with  little  warning. 

The  buic  TLAM  C  warhead  is  a  l,000>pound  hlgh*explo8ive 
“Bullpup*'  warhead,  effective  against  light  structures  and  general*purpose 
buildings  of  mixed  concrete  and  steel  construction.^  It  is  not  Adequate 
for  attacks  on  hardened  targets.  In  addition  to  the  normal  horizontal 
attack  profile,  tlam  hu  a  pop*up  attack  mode  in  which  the  missile  dives 
Into  the  target.  One  tlam  variant  Is  fitted  with  a  cluster  munition  dis¬ 
penser  for  attacks  on  “soft"  targets  such  as  aircraft  and  vehicles  in  the 
open. 

The  CALCM’s  terminal  effects  reflect  the  missile’s  role  as  a  conven¬ 
tional  suppressive  munition  designed  to  support  penetration  of  enemy  de¬ 
fenses  by  piloted  bombers.  The  calcm's  high  explosive  fragmentation 
warhead  is  designed  to  attack  soft  targets.**  Nevertheless,  calcm  was 
apparently  effective  in  Desert  Storm  against  electrical  generator  switching 
facilities  and  exposed  communications  relay  facilities.*^  In  contrast  to 
TLAM,  generalizations  concerning  calcm  effectiveness  in  Desert  Storm 
must  be  treated  with  caution  in  light  of  the  small  number  fired. 

During  Des  jrt  Storm,  282  TLAMs  were  launched,  attained  cruise 
flight,  and  proceeded  toward  their  targets.  Of  these,  226  were  timed  for 


**Davld  A.  Pulghum,  "Secnu  Carbon-Fiber  Worheadi  Blinded  Iraqi  Defenies," 
Aviation  Wtik  and  Spaet  Ttchnotogy,  27  Apr  1992,  pp  18-19. 

**(S)  CBNTC0M/J3  Mig  281930  Jun  91. 

*^S)  Mai  Komi,  p  2. 
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daylight  impact  and  36  were  timed  to  hit  at  night.”  [DELETED].”  33 
CALCM8  were  (ucceesfully  launched.”  [DELETED], 

lliblei  10  and  11  aumniarize  galcm  and  tlam  targeting  in  the 
critical  flrat  48  hours  of  Desert  Storm.  The  137  TLAMs  and  calcmi  fired 
in  the  first  24  hours  were  more  or  less  evenly  distributed  among  “strata* 
glc’*  targets  with  indirect  or  limited  tactical  value:  twenty*four  missiles 
attacked  leoderihlp  targeu  and  34  missiles  attacked  strategic  targets  with 
no  tactical  value  (that  is,  chemical  and  oil  facilities).  Eorty*two  missiles 
attacked  targets  associated  with  electrical  power  generation;  while  not 
tactical  in  the  normal  sensei  these  targets  were  selected  In  part  to  interfere 
with  enemy  tactical  communications.  Seventeen  missiles  attacked  com* 
mand  and  control  targets  with  direct  tactical  relevance.  These  strikes 
encompassed  no  less  ^an  79  percent  of  night  tlam  firings. 

TtAht  and  CALCin  UmtMloM 

[DELETED].**  [DELETED]. 

TEAM  and  CAiCM  in  Distti  Stom 

tlam  and  galcm  were  capable  of  precision  daylight  strikes  in  areas 
denied  to  piloted  platforms  by  the  density  of  Iraqi  defenses,  particularly 
rada^gulded  surface*to*air  missiles,  and  were  the  only  Coalition  weapons 
with  this  capability,  tlam  effectively  complemented  the  F*117  by 
keeping  pressure  on  the  most  heavily  defended  areas  by 


**There  wsre  298  allempti  to  fira;  (S/NF/WN/NC)  OWAPS  Stailsllcal  Compgndim, 
Table  202,  "OsmiI  Shiald/Storm;  USN  Wauponi  Coil  and  Uiilization  (PY  91$)." 
(S/NP)  Of  the  firing  aitumpli,  9  miullei  failed  to  launch  and  6  failed  In  boon  phaie; 
(S/NP)  May  1991  briefing  on  Tomahawk  Binploynumt  and  EfftcHvtntu  During  Dtsert 
Siorm,  by  Cmdr  Roy  Balaconli  ffom  jcs/j-s. 

**(S/NP)  Cmdr  Balaconli  Briefing. 

**0WAP8  Statistical  Compendium,  Table  188,  "Desert  Shleld/Deiert  Stoim:  usap 
Weapon!  Coit  and  Utilization  (PY  90)." 

**CDR  Steve  Proggett,  usN  (Ret),  'Tomahawk  in  the  Deiert,"  U.S.  Naval  Initliute 
Proceeding!,  Jan  1992,  p  72. 
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'nible  10 

TLAM  and  CALCM  Targets:  First  24  Hours” 


Dajr  or  Night 

Nature 

oTIhrgeU 

Type  of  Miaallea 

Fired 

electrical 

TLAM 

Night 

leadership 

TLAM 

chemical 

TLAM 

electrical 

CALCM 

a 

CALCM 

electrical 

TLAM 

Daylight 

chemical 

TLAM 

leadership 

TtAM 

oil 

TLAM 

Table  11 

TLAM  Target!  t  Second  24  Hours” 

Day  or  Night 

Nature 
of  IhrgeU 

Type  of  Missiles 

Fired 

leadership 

TLAM 

oil 

TLAM 

Daylight 

electric 

TLAM 

air  defenM 

TLAM 

electrical 

Ritrikes  (may  not  have  gone) 

”(S)  Mtuur  AlUK-k  Plan,  “Pint  24  Houn,”  16  Jan  1991,  for  numben  of  CALCMs 
aulgned  agatnM  specific  target  mu. 

**(S)  IbU. 
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day.  In  terms  of  terminal  effects,  the  tlam  c  was  highly  effective  against 
soft  structures,  mixed-construction  buildings,  and  nonhardened  command 
and  control  facilities.  Air  defense-associated  communications  facilities 
were  particularly  suitable  targets.  The  reader  is  urged  to  consult  the 
appropriate  sections  of  the  Effects  and  Effectiveness  report  for  a 
comprehensive  overview,  but  it  is  fair  to  say  that  daylight  TLAM  strikes 
in  the  Baghdad  area  helped  maintain  the  tempo  of  offensive  air 
operations,  particularly  during  the  first  48  hours  of  the  air  campaign. 
Only  speculative  conclusions  can  be  drawn  concerning  the  psychological 
impact  of  tlam  strikes  as  the  campaign  wore  on;  however,  the 
unheralded  detonation  of  warheads  at  night  and  the  eerie  spectacle  of 
small  vehicles  homing  on  targets  with  seemingly  human  intelligence  must 
have  had  an  impact.^' 

Precision  Attack  Versus  Mass  Bombing 

Desert  Storm  witnessed  a  fundamental  change  in  the  tactical  and 
technological  means  of  causing  a  given  amount  of  destruction  to  a 
specific  target.  Previously,  the  requisite  level  of  destruction  could  be 
increased  by  increasing  the  mass  of  bombs  dropped,  by  improving  the 
inherent  accuracy  of  the  bombing  platform,  or  both.  In  Desert  Storm,  the 
availability  of  precision-guided  aiNto-surface  munitions,  particularly  lase^ 
guided  bombs  (LQBs),  caused  a  fundamental  rethinking  of  the  means  of 
achieving  the  destruction  goal.  The  following  pages  address  how  and 
why  that  change  took  place.  The  discussion  concentrates  on  bombs  in  the 
narrow  sense.  While  there  is  an  overlap  in  tactical  function  between 
precision-guided  bombs  and  certain  air-to-ground  missiles,  notably  the 
AOM-6S  Maverick,  bombs  were-and  are-far  less  costly,  both  in  cost  per 
round  and  in  cost  per  unit  of  destructive  energy  expended.”  The  air-to- 


*'The  only  sviiilable  direct  evidence  of  this  concluiion  it  In  preti  report!  bated  on 
eyewluieit  obtervatlont  by  repottert  in  Baghdad  in  the  initial  atagei  of  the  air  campaign. 
A  British  corretpondent,  from  his  room  in  the  Al  Ratheed  Hotel,  observed  a  Tomahawk 
fly  down  the  ttreet  below  him,  turn  the  comer,  and  strike  the  Commupicatlont  Ministry 
building  at  die  end  of  the  next  block.  Hit  story  reflected  a  posiUve  and  lurpriaed  reaction 
to  the  missile's  technological  sophittlcation;  National  Public  Radio  broadcast. 

”a  rough  comparison  of  numbers  and  cost  of  munitions  dropped  or  fired  in  the  Oulf 
War  by  U.S.  forces  by  category  (HQ  USAF/U3S,  Combat  Support  Division  and  1990 
Weapons  Pile:  pp  383*89)  yields  the  results  tabuloted  below.  The  AQM-62B  Walleye 
free  fall  boob  it  Included  in  the  guided*bomb  totals  and  the  powered  aGM*123A  Skipper 
and  AC]M*84B  SLAM  are  In  the  air*to-turface  miuile  toialt.  The  AOM-IU  Hellflm  and 
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ground  missiles  fall  into  a  category  distinct  from  aerial  bombs  in  terms  of 
complexity,  cost,  and  delivery  tactics,  and  are  therefore  excluded  from  the 
following  analysis.  In  light  of  the  Gulf  War’s  nature,  the  analysis  deals 
almost  entirely  with  attacks  on  ground  targets  and  focuses  on  the  relative 
merits  of  mass  (or  pattern  bombing)  and  precision-meaning  preclsion- 
guided-bombing.  The  section  addresses  many  of  the  same  tactical  issues 
as  found  in  the  next  section,  ‘TVventy•Pou^Hour  Air  War,"  but  from  a 
different  perspective,  and  should  be  r^  in  cot\iunction  with  it. 

In  the  early  days  of  aerial  warfare,  bomb-aiming  systems  were 
limited  by  the  visual  acuity  of  the  human  eye,  the  ballistic  and  aero¬ 
dynamic  characteristics  of  the  bombs,*’  and  the  ability-or  inability-to 
predict  accurately  the  density  and  movement  of  the  air  through  which  the 
bombs  fell.  As  long  as  these  conditions  applied,  the  primary  substitute 
for  accuracy  in  achieving  target  destruction  was  to  increase  the  number 
of  weapons  dropped,  to  Increase  their  individual  size,  or  to  increase  the 
explosive  yield  of  the  bomb  htler.  Efforts  were  made  to  increase 
accuracy  by  maximizing  the  effectiveness  of  eyeball-controlled  release, 
but  these  invariably  ran  up  against  the  fundamental  limits  of  visual  acuity 
mentioned  above.  The  classic  attempt  was  the  Norden  bombsight  of 
World  War  11,  a  tactical  linchpin  of  the  U.S.  Army  Air  Forces  precision 
strategic  bombardment  campaign.  This  sight  effectively  integrated  the 
bombardier’s  eye  and  the  aircraft  as  the  two  travelled  together  in  a  three- 
dimensional  medium,  seeking  the  precise  point  in  time  and  space  from 
which  bombs  released  at  a  given  forward  velocity  would  hit  the  target 
under  the  prevailing  atmospheric  conditions.  Although  highly  accurate 
for  its  day,  it  was  not  capable  of  precision  bombing  as  we  now 


the  BOM-7 1  TOW  helicopter-fired  mlniiee  are  Included  In  the  air  to  lurface  miiiile 
toiali: 


Ungulded  Bomba  Number  Dropped 

MK-82/83/84,  M-II7,  UK-1000, 

Total  Coat 

CBU-S2r72r78/87/89,  MK-20 

Guided  Bomba 

209,940 

S43 1.960.550.00 

OBU-IO/l2/l3fldf24/27/28,  AOM-MB 
Alr-to-Sur(lMe  MiaaUaa 

AOM-I23A.  AOM-SOB,  AOM-6S. 

9,473 

S.307, 592.641. 00 

AOM-1 14.  BOM-71 

5.647 

$550,797,084.00 

”The  balliillc  and  aerodynamic  characieriiiici  of  free-fall  bombi  affect  accuracy  in 
two  wayi:  Pint,  eome  thapei  and  combinationi  of  ihape  and  maia  are  Inherently  more 
accunte  than  othen.  Second,  variationa  between  bombi  in  shape  and  maai  produce 
variationi  in  trajectory. 
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understand  the  term.  In  addition,  as  with  all  optical  bombsights,  the 
Noiden  was  of  limited  value  at  night. 

The  enormous  uwtical  advantages  of  being  able  to  bomb  in  daritness 
and  through  meteorological  obscuration-the  fundamental  impediments  to 
visual  aiming-were  apparent  from  the  beginning  of  aerial  warfare.*^ 
Celestial  navigation  could  be  used  to  determine  aircraft  position  above  an 
undercast  and  v/as  effective  at  night,  but  never  approached  the  levels  of 
accuracy  necessary  for  blind  bombing.  This  spurred  attempts  to  develop 
methods  of  locating  targets  by  electronic  means.  The  Germans  used 
directional  radio  beams  to  marie  attack  axes  and  bomb  release  points 
during  the  Battle  of  Britain;  their  methods,  while  sufriciently  accurate  for 
attacks  on  city-siaed  targets,  proved  vulnerable  to  electronic 
countermeasures.”  The  Royal  Air  Force,  followed  by  the  U.S.  Army  Air 
Forces,  applied  aerial  radar  to  blind  bombing  after  1942.”  Success  was 
Initially  limited,  but  by  the  end  of  the  war,  blind  bombing  from  medium* 
altitude  under  ideal  conditions  could  approach  visual  bombing  in 
accuracy.” 

Bombing  from  low  altitude  was  recognized  as  an  effective  solution 
to  the  accuracy  problem  from  the  beginning,  but  as  long  as  visual  aiming 
was  necessary,  the  tactical  disadvantages  generally  out-weighed  the  gain 
in  accuracy.  Low-altitude  visual  attacks  against  defended  targets  were 
and  are  Inherently  dangerous.  If  visibility  is  good  enough  for  the  pilot 


”ThU  Impetus  wu  fell  most  strongly  In  Europe,  where  the  weather  Is  cloudy  and 
the  nighu  long  for  most  of  the  year.  Limiting  bombing  to  daylight  gives  the  enemy 
automatic  sanctuary  about  half  the  time,  and  adverse  weather  adds  to  the  effect. 
Similarly,  clouds  ^  rain  am  less  of  a  detriment  to  repair  and  restoration  of  bomb 
damage  than  a  heavy  overcast  is  to  bombing. 

^^The  British  "bent"  the  beams  by  transmitting  on  the  same  frequency  with  the 
appropriate  direction  and  power. 

Army  Air  Forett  in  World  War  II,  Val  II,  Europe:  Torch  to  Poinlblank,  Aug 
1942  to  Dec  1943,  7  Vols  (Chicago,  IL;  The  University  of  Chicago  Press,  1930),  pp 
660*90, 720.  Edited  by  Werley  Frank  Craven  and  James  Lea  Cate. 

”7hc  Army  Air  Forcu  in  World  War  II,  Vol  III,  Europe:  Argument  to  VE  Day,  Jan 
1944  to  May  1943  (Wuhington  D.C.,  OfOce  of  Air  Powe  History,  1983),  pp  19-20, 667. 
See  also  USSBS,  Oil  Division  Pinal  Repoil,  p  4  of  Figure  7.  In  attacks  on  three  selected 
oil  pianu,  8Ut  AP  bombers  dropping  visually  put  26.8  percent  of  their  bombs  within  the 
plant  area,  rap  Bomber  Command  attacks  dropping  on  parts  designated  by  radar-equipped 
paUi  finders  achieved  13.8  percent. 
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or  bombardier  to  lee  the  target,  it  It  good  enough  for  defending  gunnen 
to  see  and  engage  the  attacking  aircraft.  Under  some  circumstances,  the 
gain  was  felt  to  justify  the  risk-the  Ploesti  raid  of  August  1943  is  a 
classic  example-but  losses  were  almost  always  high.”  Low-altitude  night 
attack  provided  a  solution  in  principie,  but  not  in  practice.  While 
daricneii  provided  concealment  from  visually  aimed  defensive  systems, 
flying  into  obstacles  or  the  ground  was  a  mi^or  problem,  and  target 
a^isition  was  difficult  to  impossible.  Only  the  advent  of  capable 
ternin-avoidance/terrain-following  radar  in  the  mid-19608  made  possible 
the  exploitation  of  the  inherent  accuracy  of  low-altitude  bombing  by 
night.  The  developments  and  relationships  in  question  are  discussed 
flirther  in  the  next  section,  **l^v4nty-Pou^Hour  Air  War.”  Here,  it  is 
sufficient  to  say  that  low-altitude  bombing  achieves  accuracy  by  reducing 
the  time  and  distance  flrom  release  point  to  target. 

The  problem  of  achieving  precision  accuracy  from  all  altitudes  was 
solved,  in  principle,  by  the  transistor  revolution,  which  made  possible  the 
development  of  electro-optically  guided  bombs  (boobs)  and  laser-  guided 
bombs  in  the  late  1960s.  Previously,  two  basic  methods  existed  for 
increasing  the  likelihood  of  target  destruction.  The  first  was  to  build 
larger  aircraft  capable  of  carrying  heavier  loads.  The  second  was  to  send 
out  greater  numbers  of  airoruft.  Within  the  radius  of  destruction  produced 
by  a  large  aircraft  carrying  a  large  bomb  load,  planners  could  determine 
statistical  expectations  of  destroying  various  kinds  of  targets.  The  method 
was  particularly  appropriate  for  large  fixed  targets.  It  was  virtually 
useless  against  moving  targets  such  as  ships  or  tanks,  since  the  density  of 
bomb  strikes  within  the  circular  error  probable  (CBP)  of  the  bombing 
platform  was  insufficient  to  ensure  effective  destruction.”  Moreover,  if 
military  targets  were  located  in  urban  areas,  collateral  damage  to  sur¬ 
rounding  facilities  and  civilian  life  could  be  considerable.  In  WW  II, 
both  sides  considered  the  responsibility  for  such  collateral  damage  to  lie 
with  the  national  owner  of  the  target,  since  the  collocation  of  target  and 
urban  area  were  his  responsibility.  The  attacking  air  force  was  required 
to  ensure  only  that  bombing  was  not  Indiscriminate,  wantonly  without 


”r/r«  Amy  Air  Forc0i  in  World  War  //,  Vol  II,  pp  477-83.  An  analogoui  example 
in  nival  warfare  ii  the  uw  of  dive  and  torpedo  bomberi  againii  warihipi  in  Worid  War 
II;  again,  loaiei  were  almoat  aiwaya  high. 

Amy  Air  Forcot  in  Worid  War  II,  Vol  III,  p  192. 
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aim  or  military  purpose.^  During  the  Vietnam  War,  however,  this  wiii- 
ingness  to  accept  and  inflict  coiiaterai  damage  came  increasingiy  under 
chalienge  and  has  remained  so  since,  on  poiiticai  if  not  on  iegai  grounds. 
This  factor  shouid  be  borne  in  mind,  in  considering  the  reiative  merits  of 
precision  and  mass  bombaixlment. 

Once  technologies  capabie  of  preciseiy  guiding  bombs  to  a  point 
analogous  to  the  designated  mean  point  of  impact  (dmpi)  beoante 
avaiiable,  moving  point  targets  oouid  be  destroyed  with  a  singie  weapon. 
That,  however,  did  not  eiiminate  the  tacticai  vaiue  of  piatforms  carrying 
large  numbers  of  unguided  weapons.  Notable  among  these  in  Desert 
Storm  was  the  B*S2,  although  the  P-lii,  A>6,  and  F*1SB  performed  the 
same  role  on  occasion,  and  the  F/A*18  and  F-16  dropped  dumb  bombs 
almost  exclusively.  The  analysis  presented  here  will  focus  on  the  B>S2, 
since  it  Is,  by  virtue  of  its  large  bomb  load  and  lack  of  a  LOB  designator 
capability,  the  limiting  case.  As  did  its  ancestors,  the  B-17,  B*24,  and 
Lancaster,  the  B*52  in  a  conventional  bombing  role  in  Desert  Storm 
depended  on  releasing  a  large  number  of  bombs  into  a  deflned  circle  to 
pr^uce  statistically  predictable  levels  of  destruction.  The  B*52'8  vulne^ 
ability  and  resultant  exposure  of  a  large  crew  to  enemy  defensive  systems 
were  the  principal  drawbacks;  the  large  tonnage  of  bombs  it  carried  was 
the  primary  benefit.  That  benefit  came  into  play  in  situations  in  which 
precision  was  not  the  most  efficient,  most  effective,  cheapest,  lowest  risk, 
or  most  humane  method  of  achieving  the  desired  tactical  objective.  In 
short,  some  targets  in  some  situations  were  more  effectively  and 
efficiently  attacked  in  the  old  fashioned  way:  through  mass  and  statistical 
inevitability. 

One  such  target  in  the  Gulf  War  was  the  T^i  weapons  manufac¬ 
turing  complex  north  of  Baghdad.  Described  in  the  Strategic  Air 
Command  History  of  the  Gulf  War  as  a  “classic  strategic  target,"  the  T^i 
complex  sprawled  over  several  square  miles  and  contained  multiple 
complexes  and  facilities.  In  assessing  the  nature  of  this  target  and  the 
appropriate  tactics  to  use  in  attacking  it,  the  uscbntap  Commander 
stated: 


Hsyi  Ptrki,  "Air  War  and  (he  Law  of  War,"  Tht  Air  Foret  Law  Review, 
Vol  32,  No.  I,  p  33. 
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We  wanted  to  attack  [with  flghten]  but  its  size  and  defenses  just 
didn't  justify  the  exposure  of  airplanes  carrying  one  or  two  bombs, 
because  they’d  take  out  only  one  or  two  buildings,  so  we  had  to  send 
the  B-S2s  against  it. 

In  fact,  B>S2  pattern  bombini  roved  effective  (see  l^i  weapons 
manufacturing  complex  photoa).^'  From  10  to  27  February,  B-S20s 
attacked  the  complex  with  sixty>eight  sorties,  carrying  nearly  three  thousand 
bombs,  and  inflicted  widespr^  and  severe  danwge  on  the  complex.^ 

By  contrast,  numerous  targets  in  Baq  demanded  precision  weapons, 
although  they  were  statistically  vulnerable  to  destruction  by  mass 
bombing.  This  was  due  to  the  limited  resources  available  for  operational 
reasons  and/or  to  the  desire  to  limit  coltateral  damage  to  civilians  or 
nonmilitary  inftastructure.  In  principle.  Individual  Iraqi  Defense  Ministry 
buildings  scattered  throughout  Baghdad  could  have  been  attacked  with 
mass  drops  of  gravity  bombs  from  a  variety  of  platforms,  including  the 
B-S2.  That  option  was  rejected  for  straight-forward  reasons:  the  large 
number  of  sorties  required  to  accomplish  the  desired  levels  of  destruction 
to  Individual  buildings;  the  Increased  risk  to  the  weapons  delivery  system; 
the  high  collateral  damage  caused  by  bombs  that,  while  statistically  on 
target  (that  is  within  the  CBP),  would  miss  the  precise  aimpoint;  and  the 
ini^ility  to  achieve  the  strategic  paralysis  inflicted  on  the  Iraqi  command 
and  control  infrastructure  by  the  near  simultaneous  detonation  of  high- 
explosive  ordnance  on  critical  nodes  in  the  Iraqi  system.  These 
considerations  drove  planners  toward  choosing  almost  exclusively 
precision  weapons  to  attack  the  targets  in  question. 

The  systematic  atbick  on  the  bridges  in  Iraq  is  another  example  of 
how  the  choice  of  weapon  systems  impacted  operational  decisions.  The 
challenge  was  to  deliver  a  weapon  to  a  point  where  its  detonation  would 
collapse  enough  of  the  bridge  to  render  it  impossable.  Again,  this  could 
be  determined  by  statistically  analyzing  the  predicted  effects  of  the  bomb 
blast  and  factoring  in  the  probability  that  the  aircraft  would  deliver  the 
munition  or  munitions  to  the  desired  point  on  the  bridge. 


^'(S)  Chsckmaie  intbl  Target  Pliei,  cit  Poitier  #101,  Ta^l  Suspect  BW  Pacillty. 

^(S)  Bomb  damage  aueument  indicated  that  nearly  complete  reconitruction  would 
bo  raquirad  to  nach  to  pnwar  levele  of  production;  (S/NP/WN/RD)  History  of  the 
Straie^c  Air  Command,  Vol  1, 1  Jan  •  31  Dec  1990,  pp  260,  27S. 
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i. 

I' 

i 


(Top)  Till  wiapona  manufaoturing  eomplax.  I  Saptambar  1090. 
(lottom)  Ibll  oamplax  aftar  ■•oacia  attaekad  tha  eomplax  with  69  aortlaa, 
and  carrying  naarly  3.000  bomba. 
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The  Air  Force  has  long  recognized  a  multiplicity  of  solutions  in 
choosing  among  available  v^eapons  for  specific  targets.  Based  on  many 
years  of  quantified  weapons  testing  data,  the  Joint  Munitions 
Effectiveness  Manual  is  the  foundation  upon  which  predicted  weapons 
effects  an  compared  with  desimd  damage  levels  to  guide  operations 
planners  in  selecting  firom  available  weapons,  delivery  platforms,  delivery 
tactics,  and  other  mlevant  parameters.  The  result  is  an  empirical, 
statistical  methodology  that  allows  the  planner  to  match  specific  aircraft 
and  weapons  to  designated  targets  to  produce  the  desind  level  of  damage 
with  the  fewest  resources  and  the  least  risk  to  aircraft  and  aircmw.  The 
JMBM  provides  a  range  of  answers  to  the  question,  what  bomb  on  what 
airplane  is  best  suited  for  a  particular  target? 

Examination  of  a  npnsentative  target  illustmtes  this  point.  The 
taiget'to-weapon  match  is  not  intuitively  obvious,  yet  produces  clear 
nsults.  The  illustration  Involves  the  requirement  to  severely  damage  a 
bridge  by  dropping  any  span,  with  the  goal  of  rendering  it  impassable  for 
an  extended  time.  The  bridge  in  question  was  assumed  to  be  a  reinforced- 
concrete  deck  bridge  with  five  spans,  each  7S  feet  long  and  22  feet  wide. 
JMBM  data  and  standard  U.S.  Air  Force  weaponeering  procedures  used  in 
Desert  Storm  yield  an  array  of  choices.  The  performances  of  the 
following  weapon>aireraft  combinations  are  compared;  an  F>111F 
delivering  precision  electro>optlcal  QBU<1S  2,000-pound  bombs;  an  F-16 
canying  MK-84  2,000-pound  bombs;  and  a  B-52  loaded  with  MK-82  SOO- 
pound  bombs.  While  each  alternative  hud  a  theoretical  capability  of 
severely  damaging  the  bridge  in  question,  the  F-lllF/OBU-lS 
combination  was  clearly  the  best  for  the  mission  (see  Ikble  12). 

Analysis  of  attacks  on  bridges  during  the  war  indicates  that  not  all 
precision  weapons  were  effective  against  these  targets.  [DELETED].  The 
same  hard  penetrating  munitions  with  fuzing  delays  caused  the  bomb  to 
explode  well  beneath  the  surface  of  the  bridges  with  little  damage  to 
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'Dible  12 

Weapon!  and  Sorties  Required 
to  Destroy  a  Reinforced  Concrete  Bridge^’ 


Xiiiit  Deicriptioni  Steel  plate  girder,  reinforced  concrete  deck,  deck>type 
highway  bridge  with  five  apani. 


Criterloni  Drop  any  span 


Weapon  Syatem  AlUmativest 

1.  P-ltlPW/aBU-15 

Puie;  Set  for  impact 
Delivery  IbcUc:  [DELETED] 

SinglC'Sonie  Probability  of  Damage:^  High 
Sortiei  Required  for  Probability  of  Damage  of  0.7:  one 

2.  P  I6AW/MK-84 

Puze:  Set  for  impact 

Delivery  Tbetic:  2.000  feet,  [DELETED],  High  Stieei  Conditions" 

Single-Sortle  Probability  of  Damage  'Low 

Sortiei  Required  for  Probability  of  Damage  of  0.7!0reater  than  one 

3.  8-320  W/MK-82 

Puze:  Set  for  impact 
Delivery  Tutlc:  [DELETED] 

Single-Sortie  Probability  of  Damage:  Very  low 
Sonles  Required;  Much  greater  than  one 


"(C)  Reiulti  derived  from  paper  provided  by  Air  Force  Intelligence  Support  Agency, 
Directorate  of  Targeu,  Subject;  Bridge  Weapoiwering  Problem,  18  Sep  1992. 

"(C)  Single-Sortie  Probability  of  Damage  Is  the  maihematlcal  probability  that  the 
plitform  in  queition,  dropping  the  weapon  or  weaponi  indicated,  will  achieve  the  level 
of  damage  dailrod  on  a  ilngle  pau. 

^hliat  ii,  the  aingle-aortie  probability  of  damage  ii  adjuvted  to  account  foi’  the  high 
aircrew  itreii  anticipated  when  uilng  the  delivery  tactici  indicated  in  a  hoitile 
environment. 
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the  structure.^  Ck>nvenely,  when  the  appropriate  bomb-fiizing 
combinations  were  used,  la8e^guided  bombs  proved  highly  effective. 
The  same  comment  applies  to  electro-optically  guided  bombs  dropped  by 
Ftenoh  Jaguars  and  lale^guided  bombs  dropped  b>  Royal  Air  Force 
OR'ls  using  buddy  laser  designation  from  Buccaneers/'' 

The  advantages  and  limitations  of  the  Smart  Plane/Dumb  Bomb 
concept  are  embodied  in  the  P*16  weapons  delivery  system.  The  heart 
of  the  visual  bombing  system  in  the  F-16  (and  several,  other  lighter 
aireraft)  is  the  oontinuously  computed  Impact  point  (cciP).  The  fire 
control  computer  receives  spatial  data  (torn  onboai^  systems  and 
instruments,  including  radar,  ins,  and  air  data  computer,  combines  the 
data  with  the  known  ballistic  characteristics  of  the  weapon  selected  for 
delivery,  and  oalculateo  the  predicted  impact  of  the  weapon,  should  it  be 
released  at  that  instant.  A  pipper,  displaying  the  predicted  impact  point, 
appears  on  the  heads!>up^isplay  (hud).  The  pilot  maneuvers  the  aircraft 
to  superimpose  target  and  pipper  and  releases  his  weapons.  From  this 
point  the  **smart''  aliplane  can  do  nothing  more  to  influence  the  impact 
point  of  the  **dumb"  bombs.  The  impact  point  it  determined  by  the 
ballistics  of  the  weapon,  wind,  altitude,  and  other  uncontrollable 
variables.  Pilots  of  smart  aliplanes,  such  as  the  F*16,  F/A>18  and  F-15E, 
increase  accuracy  by  placing  their  aircraft  iii  the  best  possible  positions 
to  release  the  weapons.  The  cciP  and  fire  control  computer  systems  are 
designed  to  eliminate  as  much  error  as  possible  before  weapons  release. 
Chapter  3  of  this  report  contains  a  description  of  the  process,  and 
Figure  IS  graphically  illustrates  the  impact  of  the  uncontrollable  variables 
affecting  dumb  bombs  released  from  smut  airplanes. 

The  value  of  mass  bombing  from  large,  high>capacity  bombing 
platforms  is  the  confluence  of  physical  destruction  and  psychological 
effects  that  these  weapons  produce.  These  effects  contrast  sharply  with 
those  of  precision  weapons  bombing.  V^thin  the  radius  of  the  circular 
error  probable,  no  target  is  certain  to  be  hit,  but  all  targets  are  liable  to 
be  hit  by  precision  weapons.  An  individual  soldier  observing  the 
destruction  of  high-value  Uu'gets  by  precision-guided  muritions  could 
survive,  and  even  keep  himself  combat  capable,  by  staying  away  from 


^(S/NP/WN/NC)  Tactical  Aaalysit  Bulletin.  Vol  91-2,  Jul  1991.  pp  7-1 1,  7-12. 

^'Carole  A.  Shiftoh,  "Biilain'i  Gulf  Role  Highllghti  Value  of  Rexlble  Tactics.  New 
Technology,"  Aviatiai  Weakly  and  Space  Technoloty,  22  Apr  1991,  pp  104-107. 
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vMluable  equipment  likely  to  be  tai:geted.  In  Desert  Storm,  Coalition 
psychological  operations  reinforced  this  obvious  conclusion  by  dropping 
leaflets  speciflcally  warning  Iraqi  soldiers  to  stay  away  from  heavy 
equipment. 

I^e  maneuvering  units  in  the  fleld  wen  excellent  targets  for  mass 
bombing.  Manegyering  units  ranuiined  effective  until  the  individual 
mbmterl  decided  that  cohesion  was  no  longer  (‘ssirable,  worthwhile,  or 
possible.  A  huge  number  of  precision  sorties,  at  overall  graater  risk  and 
enpense,  would  have  been  needed  to  break  the  cohesion  of  the  soldiers 
if  the  technique  had  been  to  strike  only  hlgh>value  targets  within  the 
defined  ifea.  In  fsot,  logistlca  and  risk  factors  wen  actually  graater  for 
pracislon  weapons,  since  repeated  attacks  would  have  been  necessary 
Unibi  a  Inige  number  of  armored  weapons,  artillery,  and  combat  vehicles 
were  destroyed,  and  alsO  until  the  effective  means  of  feeding  and 
otherwise  supplying  the  ranriaining  troops  were  eliminated.  How  many 
precision  sorties  this  would  have  taken  is  problematical,  but  certainly  a 
large  number.  The  expense  of  the  precision  weapons,  the  fhel  for  the 
multitudes  of  small  aircraft,  the  feeding  of  the  pilots,  maintenance 
personnel,  and  replacement  spares  for  the  aircraft  would  have  been 
considerable.  Once  the  Iraqi  soldiers  realized  the  nature  of  the  attack, 
they  could  have  made  themselves  fundamentally  immune  from  personal 
harm  by  distancing  themselves  ftom  observable  military  targets;  This 
would  have,  at  leut  potentially,  maintained  unit  cohesion,  luquiring 
ground  assault  to  eliminate  the  unit  as  a  threat.  Thera  is  some  evidence 
that  Iraqi  soldiers  and  units  responded  in  this  way.^* 

The  evidence  suggests  that  the  Iraqis  were  used  to  defending  their 
positions  without  using  mobile  armor  and  that  they  expected  ground 
assaults  by  light  Infantry,  as  they  had  faced  in  the  Iran-Iraq  War.^’  The 
evidence  further  suggests  that  ground  assault,  Iranian>style,  would  not  in 
itself  have  been  sufficient  to  produce  the  sudden  collapse  that 
characterized  the  ground  phase  of  Desert  Storm.  Precisely  why  front  line 
Iraqi  troops  surrendered  quickly  and  in  large  numbers  remains  a  matter 
for  speculation.  The  fact  remains,  however,  that  these  units  were 
repeatedly  hit  by  B*52s,  and  the  statistical  randomness  of  the  bombing, 
combined  with  its  inherent  massiveness,  is  very  likely  the  answer.  As 


%)  SI3th  Military  Intelligence  Brigade,  JDC  Report  #0032,  II  Mar  1991. 
^*IDBLBTBD] 
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indicated  earlier,  uncertainty  U  an  inherent  characteriitic  of  itatlitical 
attack.  The  evidence  suggests  that  in  the  Ouif  War,  the  physioiogicai 
resuits  of  surviving  near  misses  by  S00>pound  bombs  went  Iwyond  the 
mereiy  unpieasant  and  affected  an  Iraqi's  basic  wiii  to  fight  and  his 
expectation  of  survlvai.** 

The  use  of  precision-guided  munitions  can  be  inappropriate  or 
Impoiiible  agoinat  some  types  of  targets.  The  ciassic  exampie  is  a  large 
nu^iie  military  unit,  in  which  precise  iocation  and  identification  of 
individual  targets  is  imi^ssible  or  Impractical.  It  would  be  possible  to 
cripple  an  armored  unit  by  destroying  each  of  its  vehicles  Individually 
with  precision-guided  munitions.  This  tactic  of  attrition  by  precision 
munldons  would,  however,  take  many  sorties,  much  time,  and  con- 
siderable  quantities  of  relatively  expensive  precision  weapons.  In  the 
Oulf  War,  this  technique  could  not  be  effectively  undertaken  by  smart 
pianea-dtimb  bombs  combinations,  such  as  the  F-I6,  from  medium-  or 
hiph-altitudes!  the  bombing  systems  were  not  sufficiently  accurate  and  the 
boihb  loads  were  tOo  small  to  make  up  the  difference.  In  short,  some 
targets  are  appropriate  for  the  statistically  oriented  jmbm  approach.  The 
following  paragraphs  explain  why  in  some  detail. 

The  destruction  of  some  units  by  precision  weapons  would  have 
required  an  enormous  and  costly  effort,  especially  when  the  same  units 
could  be  functionally  destroyed  by  relatively  dumb  airplanes  dropping 
dumb  bombs.  Destruction  of  a  unit's  tanks  one  by  one  would  be 
unnecessary  if  the  unit  as  a  whole,  and  particularly  its  moral  cohesion, 
could  be  broken  by  massive  bombardment.  Experience  dating  back  to 
WW  II  has  demonstrated  that  high-level  bombing  of  armored  units  is 
unlikely  to  destroy  tanks;  chance  alone  produces  a  few  hits  close  enough 
to  destroy  Individual  tanks.  However,  an  armored  unit  is  fiinctional  only 
as  a  cohesive  unit,  not  as  a  collection  of  individual  tanks,  and  incessant 
aerial  pounding  can  break  a  unit  without  destroying  all,  or  even  a 
ntqjority,  of  its  parts.  The  real  limit  Is  the  ability  of  the  troops  to  absorb 
the  pounding,  since  Individual  decisions  to  cease  Are  will  eventually 
render  the  unit  useless  tactically.  Soldiers  may  desert  (leave  their  unit 
and  go  honne),  defect  (present  themselves  as  prisoners),  or,  if  unable  to 
leave  the  killing  ground,  desert  in  place,  that  is.  consciously  or 
unconsciously  cease  to  be  a  functioning  member  of  the  unit.  Backing  up 


^(S)  Intelllgonce  Information  Report  #2  340  2494  91. 


263 


the  aerial  bombardment  by  specific  suggestions  through  psychological 
operations  radio,  leaflets,  and  loudspeakers  can  speed  up  the  process  if 
the  bombardment  is  perceived  as  personally  threatening  by  the  members 
of  the  unit.  The  minimum  accuracy  is  therefore  defined  as  a  perceivable 
credible  strike  distance  that  maintains  Individual  fear  at  a  high  pitch. 
This  distance  does  not  necessarily  coincide  with  the  location  of  the  unit. 
Should  an  attacker  be  known  for  having  an  inexhaustible  supply  of 
alrcrift  and  bombs,  the  effliot  and  the  efftetive  psychological  dis^oe 
will  be  increased.  Should  the  persontd  motiviwons  of  those  In  the 
targeted  unit  be  low,  the  pereelved  oredible  distance  can  grow  to  the  point 
that  the  oiicular  error  probable,. desired,  becom^^  range  of  human 

hearing  of  the  detonating  bomba.  Even  bombs  that  miss  all  units  will  be 
assumed  by  members  of  each  unit  to  be  hitting  someone  else,  and  if 
severed  communications  ensure  they  can  not  compare  notes,  total  misses 
will  add  to  the  overall  effect.  Iraqi  prisoners  were  very  specific  about 
the  effiect  die  bombing  of  other  units  within  earshot  had  on  their  combat 
capability  and  morale.  Although  the  Iraqis  were  rarely  able  to 
differentiate  between  the  systems  bombing  them,  they  were  always 
Impressed  by  the  results.  They  also  confirmed  the  importance  of  random 
bombing  in  inducing  helplessness  and  surrender  among  enemy  troops 
before  launching  a  ground  assault. 

Although  the  A- 10  was  able  to  create  the  same  anxiety  as  more 
random  systems,  it  generally  fbnctloned  as  a  precision  weapon  by  firing 
its  OAU-8  gun  and  Maverick  missiles  at  tanks.  According  to  Iraqi 
prisoner  reports,  the  principle  source  of  anxiety  produced  by  A>10s  was 
the  aircraft’s  sustained  loitering  capability.  As  long  as  the  A>10  was  in 
the  target  area,  everything  within  eyesight  was  subject  to  attack.  Given 
their  great  accuracy,  the  psychological  effects  of  the  A- 10s  were:  the 
enemy  did  not  know  which  target  would  be  attacked,  and  the  aircraft 
seemed  omnipresent.*'  Any  soldier  could  suddenly  become  the  target;  if 
he  were  unfortunate  enough  to  attract  the  attention  of  the  omnipresent 
weapon,  death  seemed  certain.  The  only  alternative  was  defection,  and 
many  took  it.  The  lack  of  any  effective  air  defense  gave  rise  to  complete 
hopelessness,  which  magnified  the  effect.** 


*'[DBLErBD] 

**[DBLBTBD] 
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Randomness  and  helplessness  combined  to  achieve  the  same  effect. 
The  B>S28  used  both  S00>pound  iron  bombs  and  cluster  bomb  units.  One 
prisoner,  apparently  a  veteran  of  the  Iran>lraq  War,  stated  that  Coalition 
bombing  had  been  **the  worst  thing  he  had  ever  experienced  in  a  combat" 
and  Went  on  to  assert  that  the  B-52s  were  particularly  bad. 
[DELETED].*’  [DELETED].  Effects  were  uneven;  the  Republican 
Ouaid  apparently  remained  cohesive  to  the  bitter  end,  but  there  can  be 
little  doubt  as  to  the  overall  adverse  effect  of  B-S2  area  bombing  on  the 
Iraqi  ground  foroes. 

[DELETED].**  [DELETED].  These  reported  effects  were  anticipated 
and  are  validated  by  the  reported  experience  of  communist  recipients  of 
B-S2  Arc  Light  strikes  in  the  Vietnam  War.  A  particularly  eloquent 
account  by  a  senior  National  Liberation  Front  (Viet  Cong)  cadre 
described  the  effects  of  a  B«S2  attack  in  the  following  terms: 

...  it  SMmed,  as  I  strained  to  preu  myself  into  the  bunker  floor,  that 
I  had  been  caught  in  the  Apocalypse.  The  terror  was  complete.  One 
lost  control  of  bodily  functions  as  the  mind  screamed  incomprehensible 
orders  to  get  out.** 

The  same  source  suited  that, 

for  all  the  privations  and  hardships,  nothing  the  guerrillas  had  to  endure 
compared  with  the  stark  terrorization  of  the  B>52 
bombardmenta  . . .  translated  into  an  experience  of  undiluted  psych* 
ological  terror,  into  which  we  were  plunged,  day  in,  day  out  for  years 
on  end.** 

Warned  by  foreign  radio  stations  that  bombing  would  occur,  Iraqi 
troops  did  not  anticipate  the  ferocity  of  the  attack.  The  prisoner  cited 
above  described  the  atUcks  as  so  continuous  that  the  troops  were  rarely 


**(S)  JDC  Rpl  soosi 

**[DBLBTBD] 

**Truong  Nhu  Tang  with  David  ChanofT  and  Doan  Van  Toai,  A  Vietcong  Memoir 
(Vantage  Books;  New  York,  1986),  p  168. 

**/Sid,  pp  167*70.  Truong  describes  the  effect  of  a  B-S2  strike  on  a  visiting  Soviet 
delegation:  "When  it  was  over,  no  one  had  been  hurt,  but  the  entire  delegation  had 
susttlncd  considerable  damage  to  Its  dignity,  uncontrollable  trembling  and  wet  pants  from 
the  all-too-obvious  signs  of  inner  convulsions.” 
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able  to  sleep  for  more  than  two  hours  at  a  time.  The  bombers  eventually 
did  not  have  to  hit  within  his  area  to  produce  an  effect  because 
vibntions  and  lound  travel  great  distances  in  the  desert.  The  “horrified" 
men  would  quiver  in  fear  as  units  far  away  were  hit.  He  specifically 
stated  that  the  sound  effects  spawned  suspense  and  the  fear  that  their  unit 
would  be  next.^  Again,  the  randomness  appears  to  have  contributed  to 
the  effect.  This  same  deserter  clearly  remembered  and  obeyed  the 
Coalition  leaflets’  exhortation  to  move  away  from  heavy  equipment,  as 
did  his  compatriots. 

In  conclusion,  the  experience  of  Coalition  and  U.S.  air  forces  in 
Desert  Shield  and  Desert  Storm  indicates  that  bombs  delivered  by 
precision  guidance  to  a  specific  point  and  bombs  delivered  en  masse  to 
Inflict  statistically  predicted  damage  had  complementary  roles.  On  one 
hand,  precision-guided  bombs  were  particularly  suited  for  bombing  high- 
value,  dense  targets,  particularly  where  dispersion  and  consequent 
collateral  damage  had  to  be  tightly  controlled.  The  least  expensive  and 
most  commonly  used  precision-guided  bombs  were  LQBs.  On  the  other 
hand,  dumb  bombs  were  particularly  suited  for  mass  bombing  of  targets 
when  goals  included  widespread  damage  and  demoralized  enemy  troops. 
A  number  of  platforms  executed  mass  bombing  effectively,  but  the  B-52, 
with  its  38,2S&>pound  maximum  bomb  load  and  the  ability  to  deliver  it 
from  high  altitude,  was  considered  the  optimum  performer.’*  Also,  the 
B-52  used  cheap,  nonprecision  bombs  and  was  able  to  deliver  them 
effectively  with  the  heip  of  accurate  navigation  and  nea^real•time 
electronic  surveillance. 

Twenty-Four-Hour  Air  War 

From  the  dawn  of  aerial  warfare,  military  airmen  appreciated  the 
tactical  advantages  that  would  accrue  from  being  able  to  penetrate  enemy 
defenses  under  cover  of  clouds  and  darkness.  They  also  sought  to  exploit 
the  advantages  of  increasing  pressure  on  an  enemy  by  bringing  air  power 
to  bear  around  the  clock.  The  practical  obstacles  to  achieving  those 
goalc,  however,  were  formidable,  and  until  recently,  the  notion  of  apply¬ 
ing  airpower  unconstrained  by  weather  and  time  of  day  was  an  unattain¬ 
able  ideal.  Cursory  analysis  of  the  Gulf  War  suggests  that  the  old  limita- 


"[DBLETED] 

**(8)  USCENTAP  Combat  Plant  Handout,  B-S2  Standard  Conventional  Loads  (scu). 
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tions  no  longer  apply.  A  higher  proportion  of  Coalition  aerial  platforms 
could  deliver  ordnance  accurately  at  night  than  in  any  previous  conflict, 
and  the  tempo  of  air  operations  varied  little  between  daylight  and  dark- 
nesa.  Under  certain  ciieumstances,  Coalition  air  power  was  able  to  strike 
more  powerfttl  blows  at  night  than  by  day;  the  obvious  example  is  the 
use  of  P>117s  in  the  Baghdad  area,  where  heavy  defenses  prevented 
overflights  by  ntanned  platforms  in  daylight.  Closer  examination, 
however,  suggests  that  the  ability  of  Coalition  air  forces  to  strike  Iraqi 
tatgets  around  the  clock  was  simply  a  function  of  improved  technics 
eai^ilities.  This  24>hour  coverage  Upended  on  an  array  of  complex  and 
connected  variables  including  human  factors,  the  capabilities  of  Iraqi 
defensive  systems,  and  the  bombing  accuracy  of  speciflc  systems. 

The  ability  to  mount  all  weather  air  operations  around  the  clock 
depends  on  several  discrete  but  tactically  related  capabilities;  First,  and 
most  basic,  is  the  ability  to  fly  in  clouds  and  at  night,  a  reality  since  the 
deyelopmentpf  effective  flight  instrunwnts  and  piloting  techniques  in  the 
1920s  and  1930s.  Second  is  the  ability  to  navigate  accurately  and  locate 
targets  at  night  and  through  clouds,  smoke,  and  haze  with  sufficient 
precision  to  deliver  ordnance.  Airborne  radar  was  used  for  this  purpose 
with  limited  success  in  the  latter  stages  of  World  War  U  (see  the 
Chapter  4  section  titled  Precision  Attack  Versus  Mass  Bombing'*). 
Offset  radar  bombing,  the  ability  to  bomb  a  designated  point  by  reference 
to  the  radar  return  of  a  presurveyed  natural  feature  or  cultural  object  some 
distance  from  the  target,  came  of  age  in  the  19S0s,  but  bombers  were 
unable  to  penetrate  enemy  defenses  safely  in  darkness  or  adverse  weather 
at  altitudes  low  enough  to  defeat  ground-based  radar-controlled  antiair¬ 
craft  defenses.  High-altitude  bombing  was  sufflciently  accurate  only  for 
area  targets. 

The  ability  to  bomb  accurately  at  night  and  in  adverse  weather 
demonstrated  in  Desert  Storm  emerged  from  two  developments  of  the 
mid-1960s:  The  first  was  the  emergence  of  ground  mapping  and  terrain- 
avoidance  radars  that  made  low-altitude  penetration  of  radar-control  led, 
ground-based  enemy  defenses  tactically  feasible.  That  capability  was  first 
fielded  operationally  in  the  A-6A  in  the  autumn  of  1965,”  and  the 
F-lllA  demonstrate  the  same  capability  in  the  Linebacker  II  offensive 
in  late  1972.  These  aircraft  could  penetrate  below  enemy  radar  and  put 


”Piink  Uhtig,  Jr.,  ed.,  Vitinam;  Tlw  Naval  Story,  (Annapolli,  MD;  1987),  p  27. 
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bombs  on  target.*^  The  tactical  nub  of  the  matter  was  that  the  A-6  and 
F>111  were  able  to  penetrate  at  night,  at  altitudes  which  were  low 
enough,  generally  below  1,000  feet  above  ground  level,  to  keep  them 
masked  by  terrain  enough  of  the  time  to  defeat  enemy  radars.  The 
second  development,  night  viewing  devices  capable  of  discerning  point 
taigets-individual  buildings,  vehicles,  and  Installatlons-appeared  at  about 
the  same  time.*'  These  devices  were  first  used  operationally  on  side* 
firing  gunships,  notably  the  AC- 130,  first  tested  in  combat  la  early 
1968.**  The  AC-130  could  place  rounds  within  feet  of  its  target  and 
proved  highly  effective  in  missions  where  accuracy  counted  and  loiter 
time  was  at  a  premium.  However,  the  AC-130  carried  only  a  limited 
ordnance  lodd  and  required  a  relatively  permissive  operating  environntent 
(see  the  Chapter  4  section  titled  “Special  Operations  Forces  and  Air 
Power”).  The  pivotal  development  was  the  coupling  of  night  viewing 
devices,  notably  forward-looking  infrared  (plir),  with  designators  for 
lase^guided  bombs.  Previously,  accuracy  in  night  bombing  could  only 
be  achieved  in  low-altitude  attacks.  Now,  genuine  preclsion-the  ability 
to  hit  point  targets-can  be  achieved  at  night  from  any  altitude  so  long  as 
the  target  can  be  observed  on  plir  and  the  laser  designator  brought  to 
bear. 


The  PLIR  and  laser  designator  were  combined  earlier  to  provide 
precision-guided  bombing  capability  in  the  Pave  Spike  system;  a  strap-on 
pod  mounted  on  the  F-4E  during  the  final  stages  of  the  Vietnam  War.** 
Pave  Spike  was  the  ancestor  of  the  Pave  Ihck  system  used  in  the  Ouif 
War  on  the  F-lllF.  Pave  Nail  was  a  parallel  development  used  on 
OV-10  forward  air  control  aircraft  to  designate  targets  for  tactical 


**(C)  ciNCPAcn.T  Analyili  SihIT  Study  2-71,  "Analysit  of  A-6A  Radar  Bombing 
Accuracy.”  IS  July  1971:  [DBLBTED] 

*'The  tint  of  thew  wu  the  iisrllghl  icope  uied  ai  a  guniighi  on  the  side-firing 
AC-47  gimship,  used  in  combat  in  February  of  I96S.  The  AC-47,  armed  with  7.62-mm 
machine  guns,  wu  followed  by  the  cannon-armed  AC- 1 30,  first  tested  in  combat  In 
February  of  1968,  which  used  plir  (forward-looking  Infrared)  and  IXLTV  (low  light  level 
television)  for  the  seme  purpose.  The  definitive  version,  the  AC-I30H,  wu  aimed  with 
20-mm  cannon,  40-mm  cannon,  and  a  103-mm  howitzer.  Jack  S.  Ballard,  Devtlopmtnt 
and  Employmnt  cf  Ptud-WIng  Cuiuhlps,  1962-1972  (Wuhington,  D  C.;  Office  of  Air 
Force  Hiitoiy,  1982),  p  28. 

*^lhid,  pp  77-93. 

**Marcelle  Knack,  Encyctoptdia  of  U.S,  Airforce  Aircrqft  and  Missiles,  Vol  I,  Poit 
World  War  II  Fighters  -  1943-1973  (Omce  of  Air  Force  History,  1978),  pp  281-282. 
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fighters.  OV-lOs  were  used  successfully  in  this  manner  in  the  final 
stages  of  the  Vietnam  War,  but  in  insufficient  numbers  to  realize  the  full 
tactical  potential  of  the  system.  By  contrast,  a  relatively  high  percentage 
of  the  tactical  aircraft  deployed  in  Desert  Shield  possessed  an  autonomous 
PLlR'Iaser  designator  capability,  notably  the  F>117,  F>111F,  and  A>6E. 
In  addition,  some  P-16s  and  all  F*lSEt  deployed  in  Desert  Shield  were 
fitted  with  AN/AAQ*13  low>aItitude  navigation  and  targeting  infrared 
(system)  for  night  (lantirn)  pods,  though  only  a  handful  of  F'lSEs  were 
fitted  with  the  AN/AA(2*14  designator  pod.**  The  AOM*65D  Maverick 
inuiging  infrared  homing  missile  was  used  at  night  to  find  targets  and 
could  be  fired  by  most  U.S.  tactical  fighter  and  attack  aircraft.  Table  13 
summarizes  the  day  and  night,  all*weather  capabilities  and  limitations  of 
the  more  important  Coalition  systems. 

CooUdon  CapabttttUa 

Beyond  a  doubt,  the  most  significant  weapons  at  the  disposal  of 
Coalition  air  forces  for  extending  the  reach  of  airpower  around  the  clock 
were  the  preoisibn*guided  missiles  (poms),  which  could  be  used  at  night. 
By  far  the  most  important  of  these  in  terms  of  tons  delivered  were 
lase^guided  bombs  (lobs)  dropped  from  manned  platforms;  Air  Force 
aircraft  dropped  the  lion's  share.  The  idrcraft  included,  but  were  not 
limited  to,  the  F-111F,  F-ISE,  P-l)7,  and  A-6E.  Although  these 
platforms  could  attack  in  daylight  as  well  as  at  night,  Coalition  planners 
chose  to  exploit  their  night  capability.  The  imaging>infrared  (HR) 
homing  AOM-63  Maverick  missile,  fired  mainly  by  A-lOs  plus  a  few 
from  F-lfis,  was  also  useful  in  extending  the  reach  of  airpower  into  the 
hours  of  darkness,  although  much  less  so  than  lobs  in  combination  with 
PLIR.  A  few  OBU’IS  infrared-guided  bombs  were  also  dropped  at  night; 
however,  the  potential  of  this  weapon  was  limited  by  the  facts  that  only 
the  F*1 1  IF  was  equipped  with  the  requisite  datalink  for  guidance  and  few 
crews  had  trained  with  it. 

Through  its  ability  to  attack  heavily  defended  areas  at  night,  the 
F-117  made  a  mqlor  contribution  to  overcoming  the  iron  rule  of  the 
clock.  B>52a  made  a  mi^or  contribution  through  their  ability  to  drop 


**Only  two  P*16  iquadroni  were  UNTiRN-equipped.  Only  the  half  dozen  target 
deiignstor  podi  available  were  rotated  among  P-15Bs. 
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*nible  13 

Bombing  Capabilltiefl  by  Platform 


Vtatiai  BonbiBit  u»  Mf*  Alr*to>Air 

D«y  Night  Radir  OtiigiutioB  Swing  Role 


Commenti 


M17 

ruiuDUii 

X 

Night,  limited  bomb  load 
(2  a  2,000  lb);  axmmaly 
aeeurata  bombing  plalfonn. 

Miir 

X 

PeveTwk 

X 

X 

Large  bomb  load  for  taoUeal 
aircraft;  aitMo^lr  miullee  for 
defenee  only. 

Mils 

X 

X 

Large  bomb  load  for  taotieal 
aircraft;  alMo^  miuilee  for 
dafonea  only;  analog  avlonlce. 

A4B 

X 

TRAM 

X 

X 

Laige  bomb  load  for  tactical 
aircraft;  mulll>role  capability 
(e.g.,  BEAD  with  HARM!);  logiltl* 
cally  conitralned  (few  lori 
aboard  ahlp), 

MIB 

X 

UNTIRN* 

equipped 

X 

X 

X 

Large  bomb  load  for  a  tactical 
aircraft;  aircraft  n.m  dealgnator 
poda  In  theater:  new 
aircraft-cnwa  aecompllihed 
fttinillurliatlon  In  thoMr. 

M«C 

X 

UNTIRN* 

equipped 

aircraft 

X 

X 

LANTIHN  poda  available  for 
only  two  aquadione. 

OR*l 

X 

X 

QuollHed  for  JP233  ninway 
denial  munition;  effective  only 
with  low-oltllude  delivery. 

B-sa 

X 

Exceptionally  large  bomb  load; 
uniultable  for  point  target!. 

A*10 

X 

X 

Preciilon  accuracy  with  30*mm 
OAU'B  cannon;  limited  night 
capobilily  with  HR  AOM-63. 

r/A*ii 

X 

X 

X 

Highly  capable  air-to-air  aircraft. 

TLAM 

Day  and  night  pncleion 
capability;  unmanned;  limited 
number!  avail-able;  tlam  c 
lullable  only  for  point  laigeti. 
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large  tonnages  of  bombs  in  all  weather,  day  or  night,  but  only  after  air 
superiority  was  achieved.  Although  the  B-S2s  had  no  lob  guidance 
c^Mbility,  they  dropped  bombs  on  large  area  targets  and  Iraqi  forces  in 
the  field  and  added  significantly  to  the  total  weight  of  ordnance  delivered. 
B>S2s,  and  to  a  lesser  extent  P-llla,  A-6s,  and  F*16s,  dropping  "dumb” 
bombs  by  day  and  night,  effectively  complemented  precision  bombing 
(see  the  Chapter  4  section  tided  “Precision  Attack  Versus  Mass 
Bombing").  The  P<16  is  an  extremely  accurate  low>altitude  bombing 
platform  by  day  and,  with  LANTIrn  navigation  pods  installed,  by  night. 
It  did  not,  however,  have  a  designation  capability  for  LOBi  and  was 
markedly  less  accurate  when  visual  bombing  from  medium  altitudes.  The 
relative  weights  of  day  and  night  attacks  delivered  by  these  platforms  are 
reflected  in  Figure  SI. 

Autonornously-guided  cruise  missiies  aiso  made  an  important  and 
distinctive  contribution  to  twenty-four  hour  operations:  these  were  almost 
entirely  Navy  tlams,  although  a  few  CALCMs  were  fired  in  the  first 
twenty»four  hours  of  the  air  campaign.  Both  tlam  and  CALCM  are  insen¬ 
sitive  to  time  of  day,  and  tlams  were  used  extensively  in  night  attacks 
on  strategic  targets  during  the  first  forty-eight  hours  of  the  air  campaign. 
TLAM's  biggest  contribution  to  twenty•fou^hour  air  operations,  however, 
was  in  striking  targets  in  the  heavily  defended  Baghdad  area  during 
daylight.  Extremely  accurate,  and  with  no  pilot  at  risk,  TLAM  was  the 
ideal  weapon  for  maintaining  pressure  on  heavily  defended  areas  by  day. 

Although  many  Coalition  platforms  were  more  or  less  equally  suited 
for  day  and  night  operations,  manning  limitations  forced  individual  units 
into  either  day  or  night  operations  (see  Figure  51).  Thi  greater  weight 
of  F-16  strikes  in  daylight  hours  primarily  reflects  the  number  of  units 
committed  to  daylight  operations  rather  thon  equipment  limitations.  In 
simple  terms,  a  unit  must  have  a  very  high  crew  ratio  and  must  be 
overmanned  in  both  operations  support  and  maintenance  to  conduct 
twenty-four-hour  operations;  this  vas  a  luxury  which  few  if  any  Coalition 
units  ei\joyed, 

Inspection  of  Figure  31  reveals  a  number  of  significant  tactical 
considerations.  The  perceptible  drop  in  sorties  on  targets  during  twilight 
hours  reflects  two  phenomena;  The  first  Is  poor  visibility  for  visual 
ordnance  delivery  at  twilight,  that  is,  within  about  thirty  minutes  of  sun¬ 
rise  and  sunset.  The  difricuuy  of  acquiring  and  attacking  targets  under 
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low-Bun-angle  and  dim*light  conditions  is  one  of  the  most  enduring 
realities  of  aerial  combat.  The  second  is  the  shift  in  the  infrared  contrast 
gradient  after  sunriie  and  iuniet«  a  factor  that  was  particularly  ligniflcant 
in  the  KTb  where  vehicles  and  equipment  were  nuOor  target  sets.  Sand 
warms  and  cools  more  quickly  than  metal:  hence,  the  contrast  between 
the  two  wu  greatest  shortly  after  evening  twilight  when  the  sand  had 
cooled  and  the  heat<soaked  metal  of  vehicles  and  equipment  was  still  hot. 
The  difference  gradually  diminishes  throughout  the  night  and  reverses 
shortly  after  sunrise;  reaching  a  transient  condition  of  equality  when  the 
sun  has  wanned  the  sand  to  the  same  temperature  as  the  me^." 

Ihcrieo/  Ruuta 

While .  there  were  distinct  limitations  in  the  ability  of  Coalition 
aiipower  to  bring  pressure  to  bear  on  Iraqi  forces  regardless  of  time  of 
day  or  meteorological  conditions,  those  limitations  were  much  less 
restrictive  than  in  previous  conflicts.  In  ali  previous  conflicts,  there  was 
a  marked  tradeoff  between  accuracy  and  time  of  day,  and  the  vast 
mq^ority  of  accurate  bombing  attacks  took  place  in  daylight.  That 
generalization  held  true  through  the  end  of  the  Vietnam  War,  although 
with  somewhat  less  force  than  for  Korea  and  World  War  II.  In  the  Oulf 
War,  LOBS  delivered  with  plir  designators  evened  the  balance,  and 
reversed  it  to  a  degree,  since  the  infrared  sensors  with  their  ability  to 
penetrate  haze,  eqjoyed  an  appreciable  advantage  over  optical  systems.** 

In  summation.  Coalition  forces  could  attack  the  vast  majority  of 
targets  under  prevailing  conditions  most  of  the  time.  There  were, 
however,  signiflcant  limitations  on  twenty•fou^hour,  all>weather 
operations.  The  most  Important  of  these  was  the  need  for  relatively  clear 
visibility  to  deliver  LQBs,  day  or  night.  Weather  was  thus  a  constraining 
factor  and  had  an  adverse  effect  on  F*1 17  operations  in  particular,  tlam 
helped  to  pick  up  the  stack  with  daylight  attacks  in  the  most  heavily 
defended  areas  but  was  not  effective  against  hardened  targets.  P>1 1  IPs, 
A*6s,  and  F«lSEs,  though  unable  to  penetrate  the  heaviest  Iraqi  defenses 
with  the  same  Impunity  as  the  F-II7,  were  able  to  bomb  by  radar;  these 


**See,  for  example.  Ma\trick  Optrationt  Supplemeni:  IR  Mavtrick  (Hughei  Aircraft 
Company;  I  Jul  1988),  “IR  PredlcUoni,”  pp  I.S*l.e. 

**Noie.  however,  Uiai  optical  lyiiemi  can  penetrate  miit  and  fo|  better  than  Infrared 
lyitema. 
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aircraft  thus  had  a  genuine  all-weather  capability  and  were  capable  of 
considerable  accuracy  at  low  altitudes.  This  advantage  was  somewhat 
degraded  by  the  decUlon  to  reduce  the  effectiveness  of  Iraqi  antiaiicraft 
•itiUery.  optically  aimed  by  day  and  barrage  fired  by  night,  by  attacking 
frmn  n^ium  alUtudes.  Ibe  F-1 1  IE  was  also  able  to  radar  bomb  but  had 
analog  avionics  and  was  thus  less  accurate  at  medium  altitudes  than  the 
other  aircraft  mentioned.  Intelligent  tactics  and  scheduling  compensated, 
in  part,  for  the  limitations  of  individual  systems.  Black  Hole  schedulers, 
for  example,  learned  to  schedule  F-Il?  sorties  around  the  poor  ceilings 
and  visibility  associated  with  frontal  weather  passages  and  to  attack 
targets  suitable  for  radar  deliveries  with  F*llls,  F-13Es,  A*6s,  and,  on 
occasion,  B-S2a  when  weather  in  the  target  area  wu  poor.*^ 

Although  impossible  to  quantify,  the  next  most  serious  constraint  on 
twenty•fou^hour  operations  was  aircrew  fatigue.  Although  not  a  natural 
routine,  entire  squadrons  could  be  put  on  a  night  schedule  operationally. 
Because  essential  administrative  functions  had  to  be  accomplished  in 
daytime,  aircrews  flying  outside  the  normal  duty  hours  almost  inevitably 
faced  a  heavier  fatigue  toll  than  their  daylight-tasked  equivalents,  lb  this 
must  be  added  the  psychological  toll  of  routinely  penetrating  enemy 
defenses,  a  toll  that  sooner  or  Inter  found  expression  in  physiological 
form,  lb  cite  a  relevant  example,  a  competent  observer  characterized 
F-117  pilots-a  group  explicitly  trained  for  night  operations-as  ‘Hired"  by 
the  end  of  Desert  Storm.**  To  make  matters  worse,  the  key  mission 
planners  and  analysts  in  tactical  wings  and  squadrons  in  Desert  Storm 
were  almost  alt  operational  aircrew  members  who  had  to  fly  to  maintain 
currency.** 


The  Scud  Hunt 

The  anti-Scud  campaign  was  conducted  in  two  overlapping  but 
tactically  distinct  phases.  The  first  phase  was  part  of  the  Master  Attack 
Plan  and  was  directed  against  fixed  launchers,  support  facilities,  and 
storage  areas.  Since  this  phase  was  an  integral  part  of  the  strategic  air 


*^See  the  Stftctt  and  Eff*ciiv*n«ts  Report. 

**Tolln  Intvw,  p  14. 

**37Ui  TPW  ukUcsI  million  pluming  wii  largely  accompllihed  by  weaponi  and 
lactlci  offloin  who  lUyad  up  to  do  the  work  after  flying  their  nocturnal  mliiioni, 
informiUon  lupplled  by  Mai  Robert  BikrIJge. 
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campaign,  it  is  not  discussed  in  detail  here.  The  second  phase,  termed 
the  Scud  Hunt,  was  triggered  by  Scuds  being  fired  at  Israel  and  Saudi 
Arabia  from  mobile  launchers.  The  second  phase  was  thus  aimed  at 
locating  and  destroying  Iraq’s  mobile  launch  assets. 

The  first  Scud  hunt  sorties  were  launched  during  the  night  of 
18  January  with  the  diversion  of  three  AColSOH  gunships.^  During  the 
following  two  nights,  three  more  AC-130  sorties  were  committed  to 
anti-Scud  armed  reconnaissance.^'  Then,  on  the  night  of  the  21st,  an 
AC-130  engaging  a  possible  a  Scud  site  drew  an  SA-7  launch  and  was 
taken  under  Are  by  23-mm  and  37-mm  mtiaircraft  artillery.  After 
evading  the  Iraqi  Are.  the  AC- 130  was  diverted  to  another  possible  Scud 
site.  Bn  route,  it  was  engaged  by  early-warning  radar  followed  by  an 
SA-8  launch,  'hie  crew  narrowly  evaded  the  missile  but  over  stressed  the 
aircraft.”  The  following  night,  the  launch  of  an  AC- 130  against  mobile 
Scud  targets  in  western  Iraq,  marked  the  last  use  of  AC- 130s  in  the  Scud 
Hunt. 

The  Scud  Hunt  proper  got  under  way  as  the  AC- 130  commitment 
ended  and  continued  until  the  cessation  of  hostilities.”  The  effort 
absorbed  a  signiAcant  proportion  of  strike  assets  in  theater:  about  twenty- 
Ave  percent  of  P-15Es.  seven  percent  of  A-IOs,  twenty-Ave  percent  of 
LANTiRN-equlpped  P-IAs,  and  eight  percent  of  F-lllPs  were  dedicated  to 
the  Scud  hunt;  P-1 1 7s,  B-S2s,  Navy  A-bEs  and  P/A-18s,  and  Royal  Air 


^fhe  cruwi  encountered  low  cloudi  In  the  search  area  and  termed  their  effona  "zero 
percent  efTectlve."  (S)“AC*I30  Ounihip  Desert  Storm  Mission  Summary,”  atch.  to 
16SOS/CC  lU  to  the  Office  of  the  Secretary  of  the  Air  Force,  14  May  1992,  subj; 
“AC- 1 30  Desert  Storm  Information." 

^'(S)  Ibid,  One  sortie  was  diverted  on  the  19th.  Two  were  launched  with  the 
aulgned  ntisslon  of  antl-Scud  armed  reconnaissance  on  the  20th;  these  claimed  two  Squat 
Bye/PIst  Pace  radars  and  several  associated  vans  destroyed. 

”  The  alrcraA  was  returned  to  duty  only  aher  extensive  maintenance  In  Germany. 

”(S)  The  20  January  start  date  correlates  with  the  first  entry  In  the  so-called  Scud 
Chasing  Log  maintained  by  The  Tactical  Air  Control  Center  (TACC)  under  cgntap 
Headquarters;  (S/NP/WN)  Christie  and  Barlow,  Dturt  Swrm  Scud  Campaign,  Apr  1992, 
Appendix  C,  “Scud  Chuing  Log."  (S)  This  Table  lisu  2SS  separate  Scud-related  events, 
defined  u  a  nported  activity  Involving  on  oircreA  Involved  In  antl-Scud  operaUons, 
between  20  January  and  27  February. 
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Force  OR-1  Tornados  were  used  on  occasion  as  well.^^  The  tactical 
essence  of  the  Scud  Hunt  was  to  place  strike  aircraft  in  orbit  over  known 
launch  areas  poised  to  attack  mobile  Scud  sites  as  soon  as  they  could  be 
detected  and  located.  Detection,  location,  and  the  direction  of  strike 
aircraft  toward  their  targets  were  undertaken  by  a  variety  of 
reconnaissance,  intelligence,  and  command  and  control  platforms. 

The  objectives  of  the  Scud  Hunt  were  to  tocatt,  attack,  and  destroy 
mobile  Scud  launchera  and  associated  support  equipment  and, 
secondarily,  to  suppress  launch  activity.  The  Scud  Hunt  is  of  historical 
Interest  as  the  first  air  campaign  against  a  mobile  ballistic  missile  force.^’ 
It  is  of  tactical  and  operational  Interest,  since  it  la  unlikely  to  be  the  last 
such  campaign.^  The  Scud  Hunt  pressed  to  the  limit  Coalition  strike, 
intelligence,  and  command  and  control  systems,  as  well  as  aircrew  skills 
and  the  powers  of  innovation  and  adaptation  of  Coalition  staffs,  planners, 
and  comnuuidera. 

Background 

The  technical  characteristics  and  tactical  capabilities  of  Iraqi  mobile 
ballistic  missile  systems  were  well  known  to  U.S.  and  Coalition 
intelligence  analysts  before  the  Oulf  War  (see  Figure  52).  It  was 
apparent  to  Coalition  commanders  that  the  possession  by  Iraq  of 


■  poitwir  preii  briefing,  Chief  of  Suff  of  (he  Air  Force  Oen  Merrill  McPeak 
itated  that  antl>Scud  operaUoni  abiorbed  three  timer  the  retourcea  inllcipated;  "Scud 
Chaie"  preu  briefing,  IS  Mar  1991,  quoted  in  (S/NF/WN)  Chriitle  and  Barlow,  Scud 
Campaltn,  p  D-4. 

^’Operation  crossbow,  the  air  campaign  agoinii  German  V  weapon!  mounted  by 
the  U.S.  Army  Air  Forces  and  Royal  Air  force  in  WWiI,  offers  strong  parallels  to  the 
Scud  Hunt  in  terms  of  training,  intelligence  organization,  and  the  role  of  political  factors 
In  the  allocation  of  resources.  The  parallel  breaks  down  tactically,  since  no  attempt  wu 
made  to  target  mobile  V-2  launchers;  observation  by  Capt  Edward  O'Connell,  usap,  dia 
Targeting  Officer.  See  Th*  Amy  Air  Forces  in  World  War  II,  Vol  111,  Ch  4, 
“CROSSBOW,”  pp  84-I06  and  S2S-46. 

^*(S/NF/WN)  Christie  and  Barlow,  Scud  Campaign,  p  I.  Secretary  of  Defense 
Richard  Cheney  made  the  comment,  "Mobile  missile  hunting  wu  difficult  anJ  costly;  we 
will  need  to  do  better." 
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Figures! 

Scud  Functional  Flow  to  Launch  Positions  (Soviet  Model) 


FIGURE  DELETED 
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significant  numbers  of  AI  Husayn  (also  called  Al  Hussein),  and  perhaps 
A1  Abbas  ballistic  missiles,  posed  major  problems  for  the  Coalition.” 
These  problems  were  compounded  by  the  possible  use  of  chemical  or 
biological  warheads.  The  primary  concern  was  that  Scud  attacks  against 
Israel  might  prompt  Israeli  intervention  and  split  the  Coalition.  This 
overriding  concern  gave  the  Scud  Hunt  its  tactical  priority.” 

During  the  war,  neither  chemical  nor  biological  warheads  were  used, 
and  the  Scud  did  not  pose  a  militarily  significant  threat  to  Coalition 
forces.”  The  relatively  small  high-explosive  warhead  and  1,500  to  2,000- 
meter  circular  error  probable  (cbp)**  of  the  Al  Husayn  reduced  the  missile 
to  a  psychological  and  harassment  weapon.*' 

Scope  and  Conetpt  of  Oporaitons 

The  Scud  Hunt  campaign  had  three  main  components:  First,  U.S. 
Army  Patriot  missiles  defended  selected  point  targets  in  Saudi  Arabia  and 
later,  Israel.  Second,  Coalition  air  forces  located,  identified,  and 
neutralized  or  destroyed  Scud  missiles,  mobile  launchers,  support 


”(S/NP/WN)  Ibid,  pp  l-tO,  l-l  I .  Al  Huuyn  and  Al  Abbai  were  Iraqi  modlflcalloni 
of  Uie  Soviet  Scud  B,  which  in  crude  lermt  doubled  the  range  of  the  original  by  extending 
the  hiel  tankage  and  halving  the  weight  of  the  warhead. 

”(C)  In  August  1990  contingency  planning  for  an  Iraqi  invuion  of  Saudi  Arabia 
ONCCENT  expressed  concern  over  the  prospect  of  “chemical  and  perhapa  biological 
warheads  threatening  cities,  airfields,  poru,  and  uoopi"  and  emphasised  the  importance 
of  suppressing  Scud  attacks  quickly  once  hostilities  tegam  he  was  alto  concerned  about 
the  use  of  Scud  attacks  on  Israel  at  a  meant  of  tpliiiing  the  Coalition.  During  the  war, 
42  Scuds  were  fired  st  Israel  and  43  at  Saudi  Arabia;  I  landed  In  Qatar, 
(SfNP/WN)  Christie  and  Barlow,  Scud  Cantpaign,  pp  1-14  •  1-17. 

”(S)  0^  Desert  Storm  Scud  Miuile  Working  Group  Conference,  Working  Group  111 
(Tactics)  Summary  (Washington,  D.C.,  28-30  May,  1991),  p  2,  henceforth  Scud 
Conference  Group  111  Summary. 

*''W.  Seth  Caru  and  Joseph  S.  Bermudez,  Jr.,  “Iraq's  Al-Hutayn  Missile 
Programme,"  Jane's  Sovisi  InisUigsnce  Review  (May  1990),  pp  204-248,  206. 

"Por  the  psychological  effecu  of  the  Scud  threat  on  Coalition  military  personnel, 
tee  J.  R.  Oalle-Test,  Usage  Ei  Limits  de  Us  Notion  de  Stress  de  Combat  a  L' Experience 
de  ia  Guerre  du  Golfs,  a  paper  presented  at  the  Gulf  War  International  Symposium  and 
World  Psychiatric  Attociaiion  Meeting,  Paris,  27  Jan  1992.  Galle-Tett  repoiu  several 
instances  of  Prench  aircrew  members  whose  psychological  reaction  to  the  Scud  threat  led 
to  their  being  relieved  of  flying  duty. 


278 


vehicles,  and  support  facilities.  Finally.  Special  Operations  Forces  (SOP), 
including  British  Special  Air  Service  (Sas)  and  Special  Boat  Service  (sbs) 
and  U.S.  Army  Special  Forces,  were  deployed  into  Iraq. 

Destroying  Scud  research  and  development  centers,  command  and 
control  installations,  production  and  storage  facilities,  and  fixed  launch 
sites  amounted  to  only  a  small  part  of  the  total  effort  after  the  first  few 
days  of  the  campaign.  Since  the  fixed  Scud  launchers  were  not  used,*’ 
and  since  attacks  on  these  sites  were  tactically  no  different  from  attacks 
on  any  fixed  Installation,  they  are  of  no  concern  here. 

The  ability-or  inabllity-of  Coalition  sir  forces  to  find  and  destroy 
mobile  launchers  and  support  systems  was  the  key  to  attaining  the 
objectives  of  the  Scud  hunt.  The  terminal  effects  of  available  ordnance 
were  not  a  limiting  factor,  since  bombs  in  the  MK>80  series  and  clu«tw*r 
munitions  of  various  kinds  were  more  than  adequate  to  destroy  the 
soft'Skinned  targets  associated  with  mobile  Scud  operations.*’  Accuracy 
was  not  a  problem  either,  because  if  the  target  could  be  seen,  lqbs 
(lase^guided  bombs)  had  more  than  the  requisite  accuracy.  When  the 
target  could  not  be  seen  visually  or  on  infrared  cockpit  imagery, 
platforms  with  a  radar  bombing  capability,  notably  the  B>S2,  F-ISE, 
A«6E,  and  F>1 1  lE/F,  could  in  principle  attack  with  sufficient  accuracy  to 
destroy  mobile  Scud  targets. 

There  were  three  critical  tactical  challenges  in  the  anti-Scud 
campaign.  The  first  was  the  ability  to  detect  Scud  launches  in  timely 
fashion.  The  second  was  the  ability  of  aircrews,  using  onboard  visual, 
radar,  and  infrared  aircraft  systems,  to  spot  mobile  Scud  launchers, 
vehicles,  and  support  systems  associated  with  mobile  launch  operations. 
The  third  was  the  ability  to  place  ordnance  on  the  targets  once  detected. 
Of  these  challenges,  detection  had  to  be  met  first,  since  there  could  be  no 
strikes  without  detection.  The  ability  of  Coalition  systems  to  detect  the 
signatures  of  the  various  components  of  the  mobile  Scud  system  was  thus 
a  key  to  a  successful  Scud  hunt. 


**(S)  27  Jan  INKS  Briefing.  Ai  of  27  January,  there  wai  no  coneluilve  evidence  that 
the  estimated  30  fixed  launchen  hod  been  uied. 

*’(S)  Scud  Conference  Oruup  III  Summary,  p  8. 
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Seud  Sy$t$m  Tactkai  CharaettrUtlcs 

[DELETED]*^.  [DELETED]” 

[DELETED].  The  Iraqis,  made  little  or  no  use  of  radio  communica¬ 
tions  for  controlling  Scud  operations.  [DELETED].**  [DELETED].  Iraq 
apparently  exercised  command  and  control  via  encrypted  communications 
over  secure  land  lines  and,  possibly,  couriers.*''  Consequently, 
underground  communications  cables  believed  to  be  associated  wift 
mobile  missile  operations-speciflcally,  fiber  optic  cabiet~were  identified 
as  potential  targets  of  the  Scud  hunt.  [DELETED].**  [DELETED]. 

Vehicles  associated  with  mobile  Scud  operations  were  readily 
Identifiable  on  imagery  ...  if  they  could  be  seen.  The  qualification  is 
critical  because  the  Iraqis  wens  ^ept  at  hiding  mobile  launchers  and 
associated  vehicles.  [DELETED]. 

[DELETED]** 

The  signature  of  the  Scud  missile  itself  was  the  principal  means  of 
launch  detection.  [DELETED].**  Defense  Support  Program  (DSP) 
satellites,  successfully  detected  all  eighty-eight  Scud  launches.*'  DSP 


**(S/NF/WN)  Christie  and  barlow.  Scud  Campaign,  p  1-7,  para.  2  b. 
*’(DBLBTBD1 

**(S)  193d  Special  Operailoni  Group,  julls  Long  Report  No.  41843-33473  (00004); 
193d  Special  Opeialioni  Group  (Air  National  Guard)  OWAps  intervlewt,  20-21  Jan  1992. 

*^(S)  INKS  brieflng. 

**(S/NP)  USASOC  History,  Army  Special  Operations  in  Operations  Desert 
Shield/Desert  Storm,  atch.  to  Itr.,  Richard  W.  Stewart.  Command  Hiitorian,  to  HQ, 
USSOCOM.  atUi.  Dr.  ParUn,  MacDill  apb,  pl,  lubj:  “Review  of  Hiitorical  Monograph  on 
Desert  Shield/Deiett  Storm,"  22  April  1991  (henceforth  i/SASOC  History),  p  43. 
[DBLBTBD] 

**(S/NP/WN)  Christie  and  Barlow,  Scttd  Campaign,  Summary  p  12. 

*®(S/NF/WN)  Ibid,  p  I-l  I. 

*'(S)  Defense  Science  Board  Final  Report  on  “Lessons  Learned  During  Operations 
Desert  Shield  and  Desert  Storm,"  (8  Jun  1992),  p  63;  two  of  the  88  misilles  launched 
failed  In  flight  and  did  not  reach  their  target  areas. 
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coordinates  delineated  Scud  launch  areas.**  Strike 
crews  did  visually  observe  some  Scud  launches,  but  could  not  attack 
because  they  had  no  way  to  determine  the  precise  location  of  the 
launches,  particularly  at  night.'*  [DELETED].** 

For  tactical  puipoaei,  the  most  important  visual,  radar,  and  infrared 
signatures  of  the  mobile  Scud  system  were  those  of  its  component 
vehicles.  The  most  characteristic  and  important  of  these  was  the 
eight'Wheeled  Soviet*built  MAZ<S43  transporte^erecto^launcher  (TBL). 
[DELETED].**  [DELETED].**  [DELETED].  The  Iraqis  also  fielded  a 
number  of  locally  constnicted  mobile-erector^launchers  (MBLs),  launch 
rails  on  a  flatbed  truck  in  essence,  to  supplement  the  MAZ>S43s.  While 
these  vehicles  lacked  the  MA1^343's  superior  mobility,  they  wore 
probably  capable  of  off-road  operations.  Post*war  analysis  indicated  that 
Scud  launches  took  place  near  paved  highways.  This  would  have  been 
consistent  with  movement  from  hide  locatiuns**  and  with  the  use  of  MBLs. 
[DELETED].** 

All  of  the  Scud  vehicles  were  easily  camouflaged  and  difficult  to 
datect  visually  from  the  air.  All  had  large  radar  signatures  plus 
prominent  Infrared  signatures  when  their  primary  propulsion  systems, 
auxiliary  power  units,  generators,  and  heaters  or  ai^conditlonlng  units 
were  operating.  The  signatures,  however,  could  be  readily  imitated  by 
decoys  with  varying  degrees  of  fidelity,  depending  on  the  expense  and 
attention  to  detail  put  into  the  decoy.  [DELETED]. 


"[DELETED] 

**(S)  This  would  not  have  been  true  in  the  unlikely  event  that  the  launch  took  place 
within  Ute  Held  of  vlaion  of  the  itrike  aircraA'a  taqietlng  radar  or  Infrared  lyaiemi,  which 
did  not  happen. 

**(S)  (DBLBrBD) 

"(S/NF/WN)  Ibid,  pp  1-2. 6.  1 1. 

*‘(S/NF/WN)  Ibid,  pp  1-5. 1-6. 

**(S)  Dtfinu  Scittwt  Board  Final  Report,  p  65. 

**(S)  (DELETED] 
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The  evidence  suggests  that  tactical  deception  played  a  m^or  role  in 
Iraqi  mobile  Scud  operations.  [DELETED].**  [DELETED]."” 
[DELETED]. 

[DELETED]""  Postwar  intelligence  suggests  that  the  estimated 
nun^r  of  mlsalles  was  somewhat  high,  the  estimated  number  of  tbls 
and  MBLs  was  somewhat  low,  and  predictions  of  tactics  and 
organizational  structure  were  inaccurate."'^  [DELETED]. 

[DELEraO]."*  [DELETED].'®*  [DELETED].'" 

[DELETED].'"  [DELETED].'"  [DELETED]."* 

In  assessing  the  effectiveness  of  Iraqi  tactical  deception  and  the 
formidable  problems  facing  G)alltion  airmen  in  attempting  to  locate 
mobile  Scud  systems,  an  important  caveat  must  be  made.  Whether  they 


**(S)  [DBLerBD] 

'®(S/NF)  [DBLErrSD] 

'®'Ai  quoted  in  OPUN  Dcsen  Storm  dated  16  Dec  1990.  cited  in 
(S/NP/WN)  ChriHie  and  Barlow,  Scud  Campaign,  1-10.  The  Improvlied  MBU  used 
Scania  tractor  transports  u  the  prime  mover.  There  wu  a  wide  band  of  uncerulnty  in 
eitimatei  of  numben  of  mitslles  on  hand,  re  (S)  inks  brieflng,  which  estimatei  Uiat  the 
Iraqis  possessed  30  mobile  launchers  and  3SO>9SO  mlniles  on  the  date  indicated.  The  dia 
estimate  was  a  total  of  36. 

'"(S/NP/WN)  Christie  and  Bariow,  Scud  Camtmign,  p  1-13. 

'"(S)  Comments  provided  by  DIA  analysts. 

'“(S)  [DBLBTBD] 

'"Forward  air  controllers  used  this  technique  successrully  in  Uie  Vietnam  War,  but 
flew  spedaliied  observation  aircraft  with  more  spacious  cockpits,  many  of  them 
two*seaters  such  u  the  OV-3  and  OV>IO.  The  side  windows  could  be  open^  on  many 
of  these  alrcmfl  to  avoid  optical  distortion  from  looking  though  the  canopy,  and  the 
operating  altitudes  were  generally  considerably  lower. 

'"(S/NF/WN)  Christie  and  Barlow.  Scud  Campaign,  p  1-15. 

'"(S/NP)  The  tests  were  conducted  at  the  Port  Campbell,  KY,  reservation  and  from 
Nellis  APB,  NV,  on  the  Yuma  Proving  Grounds,  Arizona;  information  from  [DBLBTBD], 
who  was  involved  in  touted  olbbm  as  a  dia  targeting  officer.  See  also  (S/NP)  touted 
OLEEM:  P-IS;  P-16  LANTIRN  Adaptive  Video. 

'"(S)  Information  from  Capt  Jeff  Hodgdon.  Captain  Hodgdon  participated  in 
TOUTED  OLEEM  u  On  P*I  I  IP  weapons  system  operator. 
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were  effective  or  not,  the  Iraqis  obviously  feared  detection,  particularly 
in  daylight.  Eighty-one  percent  or  seventy-one  of  all  Scud  launches  were 
in  da^ness,'”  and  the  few  daylight  launches  occurred  shortly  after  dawn. 
Specifically,  launches  took  place  between  twenty  minutes  after  dusk  and 
one  hour  after  dawn,  and  the  great  itu^ority  were  launched  between  21 30 
and  0343  .Baghdad  time.'‘°  The  most  likely  explanation  for  the 
concentration  of  launch  activity  at  night  is  that  the  Iraqi’s  were  attempting 
to  prevent  Coalition  Scud  combat  air  patrol  pilots  from  obtaining  a  visual 
fix  on  the  launch  location  and  attacking  before  the  mobile  launcher  could 
move. 

TbcHcal  Exteutton 

When  the  Scud  offensive  began,  Coalition  air  forces  were  faced  with 
the  daunting  prospect  of  searching  virtually  the  entire  western  and 
southeastern  quadrants  of  Iraq  for  mobile  launchers  and  associated 
equipment.'"  This  situation  changed  for  the  better  with  the  discovery, 
inade  during  the  first  days  of  the  air  war,"*  that  Scuds  were  being  fired 
to  their  maximum  range  of  Just  over  600  kilometers,  a  pattern  followed 
throughout  the  campaign.  On  the  basis  of  this  observation  plus  historical 
knowledge  of  previous  launch  sites  and  the  known  target  areas-Haifa,  Ibl 
Aviv,  Riyadh,  and  Dhohran-it  was  possible  to  define  the  launch  areas 
with  considerable  accuracy."*  (See  Figure  S3.)  The  Intelligence 
community  had  plotted  the  locations  of  presurveyed  Scud  launch  points 
in  southeastern  Iraq  on  the  basis  of  a  search  of  historical  imagery 


"’*(5)  5d</ic«  Board  Final  Raport,  p  6.S.  The  lource  does  not  ipecity,  but 

“dirkneii"  in  diii  context  probably  meoni  between  evening  nautical  twilight  (by 
deHnltion,  when  the  horizon  can  no  longer  be  teen)  and  morning  nautical  twilight. 

""(S)  Aa  of  27  January,  68  percent  of  all  launchei  hud  occurred  in  the  2130  to  0343 
window,  (S)  tNKS  briefing, 

'"(S/NP)  DIA  analyeli  had  liolated  likely  mobile  Scud  launch  areai  on  the  baaii  of 
LANDSAT  imagery  and  terrain  analyiii  In  advance  of  the  air  campaign,  re  (S/NP/WN)  dia 
Deleft  Storm  Adaptive  Planning  Target  Material,  OPARBa  India  (adtm  l•9l),  Information 
cutoff  dote  7  Pbb  1991,  but  air  campaign  planner!  were  not  aware  of  thii. 

"*(S)  Pitcliely  when  the  connection  woi  made  li  unclear,  but  Checkmate  team 
membera  am  In  agreement  that  It  wai  during  the  first  few  days  of  the  air  war.  The  27  Jan 
INKS  briefing  treat!  this  as  an  esf  ibliihed  fact. 

'  "(S)  Diftm*  Seitne*  Board  Final  Report,  p  66;  and  (S/NP/WN)  Christie  and 
Barlow,  Scud  Campaign,  p  1-18. 
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■ugmented  by  new  Imagery  and  HUMINT  during  Desert  Shield,  and  these 
locations  generally  coincided  with  the  Scud  t'askets."^ 

The  Iraqi  practice  of  launching  only  at  maximum  range  can  be 
accounted  for  by  two  complementaiy  hypotheses,  one  technical  and  one 
tactical.  The  technical  hypothesis  is  that  launching  at  maximum  range 
bums  propellants  to  depletion  and  thus  avoids  aerodynamic  instability 
resulting  from  centen«f*graviiy  shifts  on  reentry  that  lead  to  tumbling  and 
breakup  of  tlw  missile  body.  The  tactical  hypothesis  is  that  the  Iraqis 
were  preregistering  and  calibrating  their  launchers  and  missiles  to  the 
same  (maximum  range)  settings  on  each  launch.  This  procedure  would 
save  time  by  minimizing  prelaunch  adjustments  aAer  the  missile  was 
rolled  Into  firing  position,  and  also  improve  speed  and  efficiency 


"\s/NP/WN)  GiriiUe  ind  Barlow,  Scud  Com/xilfn,  p  1-12;  t  ilmllor  correlation 
wu  mode  for  launch  buketi  in  weitem  Iraq  after  the  initiation  of  hottilltlei. 
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Figure  53 

Scud  TirgeU  and  Launch  Sectors 


FIGURE  DELETED 

I 


through  standardized  procedures."’  The  second  hypothesis  agrees  with 
the  notion  that  the  Iraqis  were  concerned  about  risking  detection  by 
staying  at  a  firing  site  too  long.  If  that  were  the  case,  the  adoption  of 
“shoot  and  scoot”  tactics  to  preserve  mobile  launch  assets  would  logically 
follow.  While  neither  hypothesis  is  provable  in  any  rigorous  sense,  both 
fit  what  was  known  about  Iraqi  objectives  and  patterns  of  operations. 

While  many  antUscud  tactics  were  considered,  maintaining  standing 
Scud  combat  air  patrols  (CAPi)  over  the  launch  baskets  on  a  twenty-fou^ 
hour  basis  was  favored.  Night  caps  were  maintained  by  F>1 5Es  equipped 
with  synthetic  aperture  radar  and  lantirn  targeting  pods  in  the  western 


"’(S)  This  hypoUiMli  emerged  wilhin  the  chbckmatb  cell  charged  with  monitoring 
Scud  iiiuei,  (S)  INKS  briefing. 
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launch  area  and  by  F*16s  equipped  with  Lantirn  and  Global  Position  Sys¬ 
tem  (OPS)  in  the  eastern  area  (or  “box”)."*  The  F-16s,  and  occasionally 
the  F-lSEs  in  the  western  area,  worked  in  cof\junction  with  jstars.  A- 10s 
were  used  for  daylight  armed  reconnaissance  in  both  areas.  Scud  caps 
were  supplement^  by  preplanned  strikes  against  fixed  targets. 

During  the  Scud  Hunt  Campaign,  formations  of  F-15Bs  patrolled  the 
western  box  and  F-16  formations  patrolled  the  eastern  box  at  night,  using 
LANTIRN  for  reconnaissance  of  their  assigned  areas.  If  they  did  not  locate 
targets  during  patrol,  they  attacked  targeu  provided  by  intelligence.  If  no 
targets  were  available  from  intelligence,  the  patrols  expended  ordnance 
on  preplanned  Scud-related  targets  before  returning  to  base."^  Daylight 
Scud  CAPS  were  flown  by  ten  A- 10s  assigned  to  A1  Jouf.  These  aircraft 
conducted  daylight  road  reconnaissance  in  pairs,  and  the  pilots  used 
binoculars  to  assist  their  visual  search.  Both  day  and  night  Scud  CAP  ai^ 
craft  normally  flew  at  12,000-15,000  feet  to  remain  above  effective 
antiaircraft  artillery  fire.'"  A- 10  pilots  used  infrared  Imagery  from 
Maverick  seeker  heads  to  augment  their  visual  searches.  [DELETED]. 
Those  directing  the  Scud  Hunt  were  well  aware  of  the  importance  of 
suppressive  efforts  and  issued  their  orders  accordingly."*  An  idea  of  the 
range  of  weapons  and  tactics  used  and  the  ebb  and  flow  of  daily  Scud 
hunting  activity  can  be  gained  from  Tbble  14. 

[DELETED] 


'  '^ly  om  iquidron  of  P>  1 6i  hod  GPS;  (hey  wen  the  only  Coallllon  Uctlcol  lighten 
so  equipped. 

'"(S/NP/WN)  Christie  and  Boriow,  SeuJ  Campaign,  p  lll-«. 

"*(S/NP/WN)  Ibid,  p  111-7. 

"’(S)  B.g..  USCBNTAP/DO  to  4  TFW/cc  meiioge  040900Z  Peb  91,  directing  P-ISB 
crews  on  Scud  cap  to  maintain  their  potrol  until  relieved,  even  If  they  had  expended  all 
their  ordnance. 
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Figure  54 

Scud  CAP  Notification  Net 


FIGURE  DELETED 


[DELETED].'*  Linking  these  disparate  scud>hunt  detection, 
communications,  and  tactical  assets  into  a  near>real-time  command  and 
control  network  was  a  remarkable  achievement,  The  significance  of  that 
achievement,  however,  must  be  qualified  when  put  in  tactical  context. 
The  mobility  of  the  Scud  system  and  the  brief  warning  time  its  various 
signatures  afforded  provided  minimal  engagement  time,  even  when 
everything  worked  perfectly.  It  should  be  noted,  however,  that  warning 
times  Improved  significantly  as  the  campaign  progressed. 


'*(S/NP/WN)  Chriitls  and  Barlow.  Scud  Campaign,  p  11-25. 
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I^ble  14 

Resourcea  Committed  to  Scud  Hunt  Operations 
27  January  1991'^' 


Western  Area 


MMoa 

Category 

Resources 

Ordnance 

IhrgsU 

Scud  CAP 

Night  Only 

F-ISB 

•  on  sround  alert 

*  on  Scud  CAP, 

CBU- 

OBU- 

As  provided  by  Intelli¬ 
gence  or  largeu  of 
opportunity. 

Armed 

Reconnaiuance 
Daytime  Only 

A-IO 

•  sorties,  2  on 
station  at  a  time 

AOM- 

CBU- 

30-mm 

cannon 

Intelligence  provided 
launch  locations  and 
targeU  of  opportunity. 

Praplannad 

MImIom 

P-tllP 

QBU- 

Large  culverts  and  other 
potential  hide  iltei. 

B-S2a 

A-6E 

CBU- 

not  stated 

Storage  and  support 
faclliuet;  H-l  and  H-2 
alrflelds. 

Selected  launch  locations, 
storage  and  support 
facilities; 

Supplemental 

misiloni 

F.II7 

OBU- 

Hardened  Sites  at  H-l, 

H-2,  and  H-3  alrflelds. 

Eastern  Area 


Mission 

Category 

Resources 

Ordnance 

Targets 

Scud  CAP 

Night  Only 

P-16C 

•  on  eround  alert 

•  on  Scud  CAP, 

CBU- 

As  provided  by  Intelli¬ 
gence  and  JSTARS  or 
targets  of  opportunity. 

Supplemental 

missions 

B-S20  as  available 

not  stated 

As  provided  by  Intel¬ 
ligence  or  JSTARS. 

P/A-IS  u  available 

not  stated 

Via  ATCVFRAO  order. 

'^'Developed  firom  (S/NPAVN)  Chiiitie  and  Bartow,  Scud  Campattn,  Table  lll-l, 
p  IU-3. 
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[DELETED].'" 

[DELETED].'"  [DELETED].'”  [DELETED] 

[DELETED].'” 

The  dlfflcultlee  of  locating  and  attacking  indlviduai  mobiie  Scud 
taigeta  eventuaiiy  drove  tactical  pianners  to  an  increased  emphasis  on 
suppreiilve  tactica,  which  included  dedicated  B-52s  armed  with  CBU*S8s, 
(cluster  munltloni),  making  preemptive  strikes  in  the  Scud  boxes  from  19 
February  through  the  end  of  hostilities.'”  The  B*S2s  arrived  on  station 
with  CBU*388  and  dropped  them  at  Intervals  during  their  time  on  station. 
Dropped  firom  high  altitude,  the  high*exploslve  and  fragmentation  effects 
of  the  bomblets  scattered  over  a  wide  area,  putting  thin-skinned  mobile 
Scud  vehicles  and  fueled  missiles  at  risk,  llie  B-52s  freed  flve  Scud  CAP 
P-lSEs  for  other  targets  and  were  deemed  to  have  done  the  same  suppres¬ 
sive  job  equally  well. 

TacHeat  Sifaetivanut 

[DELETED]'"  [DELETED].'” 

[DELETED].  The  ability,  or  inability,  of  Scud-associated  vehicles  to 
move  freely  from  staging  areas  to  hide  sites  and  back  was  a  key  determi¬ 
nant  of  tactical  effectiveness.  Those  responsible  for  developing  the  ato 


'"(S/NFAVN)  Ibid,  Pig.  1 1-6,  p  11-32. 

'"(S/NF)  USASOC  Itlilory,  pp  46-48. 

'"(S/NP/WN)  Christie  end  Barlow,  Scud  Campaign,  pp  11-27,  28. 

'"(S/NF/WN)  Ibid,  pp  ill-12,  111-13.  An  P-ISB  entry  cited  that  the  anecdotal 
evidence  alluded  to  above  Involvei  an  unplanned  radio  contact  between  a  Scud  cap 
aircrew  and  an  Individual  on  the  ground  with  a  British  accent  who  directed  a  lucceiiftil 
strike. 

'”(S)  26  Feb  91  memo,  subj;  *‘B-32  Scud  Hunter  Mlislon,”  ideniined  as  probably 
written  by  Black  Hole  operative  Cpt  James  Hawkins,  Checkmate  Pile  19-7.  The  cbu>SB 
aubmunlUon  li  a  baaeboll-ilzed  high  explosive/frugmentotlon  bomblet  ftized  for  InsUuiUi- 
neous  detonation. 

'"(S/NP/WN)  Christie  and  Barlow,  Scud  Campaign,  p  III-6. 

'”(S)  Daftnu  Science  Board  Final  Report,  Pig.  2.6-4,  p  72. 
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wei»  well  eweie  of  Ihii.  They  approached  the  problem  by  taiseting 
potential  hide  litea  auch  u  culverti,  overpasaet,  and  bridgei,  whether 
Scud  movement  waa  obaerved  around  them  or  not-an  idea  developed 
within  the  Checkmate  ataff  in  coordination  with  DIA.'^  Theae  targeta 
were  attacked  by  a  variety  of  aircraft,  including  F*1 1  IFa  and  F<1 17a,  and 
Involved  the  uae  of  denial  ordnance  to  inhibit  free  movement  in  and 
■itNmd  auapected  ataging  and  launch  areaa.  CBU>89/B  qator,  a  cluater 
munidoo  combining  magnetlcally*fu2ed  antitank  aubmunitiona  and  trip- 
wlre*fiized  antiperaonnel  aubmunitiona,  waa  used  extensively  for  this 
purpose.  GATOR  would  seem  to  have  been  ideal  for  limiting  and  delaying 
Scud  movement  in  and  around  hide  sites  and  staging  areas,  although 
coocluaiona  concerning  effectiveness  remain  an  area  of  speculation, 
barring  access  to  Iraqi  records.'^  Similarly,  the  targeting  of  culverts, 
overpasses,  and  bridges  capable  of  sheltering  Scud-associated  vehicles 
may  have  had  some  suppressive  effect.  The  simple  presence  of  Scud  cap 
aircraft  overhead  may  have  had  suppressive  effect  as  well,  a  supposition 
discussed  later  in  the  chapter. 

[DELETED].'*'  [DELETED].'”  [DELETED]. 

Scud  hunting  tactics  were  ineffective  if  measured  in  terms  of 
numbers  of  Scud-associated  vehicles  confirmed  destroyed.  Cockpit 
imagery  and  reports  by  SOP  ground  forces  hold  open  the  possibility  that 
some  mobile  launchers  were  destroyed,  but  this  cannot  be  confirmed. 
Assertions  by  denigrators  of  the  air  campaign  that  no  mobile  launchers 
at  all  were  destroyed  are  equally  unprovable.'”  [DELETED].'*^  On 


'**(8)  This  took  place  on  or  about  23  January;  information  from,  dia. 

'”(S/NFfWN)  Chriuie  and  Barlow,  Scut  Camimgn,  p  111-10,  cite  several  “informal 
documenla”  to  that  effect,  albeit  without  naming  them.  The  CBU'89  li  a  free-fall  cluater 
weapon  consliUng  of  the  SUU-64/B  diipenKr  containing  72  BLU-9I/B  antiumk  and  22 
BLIJ-92/B  anUpersonnel  aubmunitiona.  The  BLU-9I/B  la  a  4.31  pound  antitank  mine 
with  a  mau  focuaed  warhead  Aized  with  a  magnetic  aenaor;  the  BLtJ-92B  ia  a  3.7S-pound 
antiperaonnel  mine  with  a  fragmentation  warhead  triggered  by  tripwirea. 

'*'(S/NPAVN)  Ibtd,  Appendix  C. 

'”(S/NP/WN)  Ibid,  pp  III-I5-I7. 

'”See,  for  example,  Mark  Crispin  Miller,  “Operation  Desert  Sham,“  Tht  New  York 
Timet,  24  Jun  1992.  ^  also  "Claims  of  Scud  Destruction  Unverified, "  Washintton  Post, 
23  Jun  1992,  p  5. 
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balance,  the  evidence  suggests  that  few  mobile  launchers  were  destroyed 
by  AIIM  air  power. 

It  leemi  unlikely  that  Iraqi  mobile  Scud  operations  remained 
unaffected.  [DELBTCD].  The  scud-hunt  no  doubt  discouraged  road 
movement  by  Scud  units.  It  is  worth  noting  in  this  regard  that  both  the 
total  number  of  Scuds  launched  and  the  weekly  launch  rates  were 
algniflcantly  lower  than  one  would  expect  on  the  basis  of  equivalent  data 
ftom  the  **War  of  the  Cities”  phase  of  the  Iran-Iraq  War.  [DELETED].'” 

Ctoasing  the  physically  clear  but  analytically  fuzzy  line  between 
destiuction  and  suppreuion,  analysis  of  Iraqi  u^tical  behavior  suggests 
considerable  respect  for  Coalition  Scud  hunting  capability.  The  most 
revealing  datum  in  this  respect  is  the  Iraqi  unwillingness  to  launch  in 
daylight,  and  if  the  Iraqis  were  unwilling  to  launch  at  all  in  daylight,  it 
seems  unlikely  that  they  felt  able  to  do  so  with  impunity  at  night. 

Although  the  two  canno^  be  cleanly  separated,  it  seems  clear  that  the 
destructive  and  suppressive  effects  of  antl-Scud  tactics  combined  to 
significantly  reduce  the  launch  rate.  This  conclusion  is  supported  by  the 
fact  that  the  weekly  launch  rate  was  some  thirty-four  percent  lower  than 
in  the  War  of  the  Cities  phase  of  the  Iran-Iraq  War,  during  which  the 
Iranians  made  no  attempt  to  strike  or  suppress  Scud  launch  activity.  This 
was  true  despite  the  probability  that  the  Iraqis  had  some  thirty  percent 
more  missiles  to  expend  than  in  the  earlier  conflict.'”  Figure  56  depicts 
a  comparison  of  Scud  launch  rates  in  the  War  of  the  Cities  with  those  in 
Desert  Storm.  These  data  suggest  that  anti-Scud  operations  reduced  the 


'”(S)  The  cluiic  example  Involvee  the  release  of  cockpit  video  foouge  in  die  course 
of  a  Riyadh  press  brienng.  which  wu  bltled  as  showing  a  mobile  Scud  launcher  being 
destroyed.  In  fact,  the  vehicle  in  question  was  probably  a  fbel  truck. 

'”(S)  Point  Paper,  “BOA-Desert  Storm,  Operator's  Look,”  briefed  to  Checkmate  as 
of  29  Jan  0900  Baghdad  time,  cboa  Polder  13-1.  In  addition  a  "monumenul”  secondary 
explosion  wu  noted  following  a  B-S2  strike  on  the  Rumaylaw  ammunition  storage  site 
on  the  morning  of  28  Jan,  le.  Pentagon  Operations  Directorate  282330Z  Jan  91  mag,  p  2. 
This  may  or  may  not  have  been  Scud  related. 

'”(SJNP/WN)  Christie  and  Bariow,  Scud  Campaign,  esp.  Fig  IV-2,  pp  IV-IO-l  I. 
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number  of  Iraqi  launchei  by  something  on  the  order  of  fifty  percent.'^^ 
The  counter  aigunMnt  can  be  made  that  the  slope  of  the  two  curves  is 
remarkably  similar,  suggesting  that  the  initial  drop  in  firings  and 
subsequent  recovery  was  attributable  mainly  to  internal  logistic  or 
operational  factors.  This  aigument  bears  closer  examination.  The  most 
likely  reason  for  the  sharp  drop  in  launches  after  the  first  two  weeks  in 
either  case  was  the  depletion  of  forward  stockpiles  of  missiles,  warheads, 
and  fuel.  According  to  this  hypothesis,  the  “trough"  in  the  launch  curves 
represents  a  period  of  replenishment  and  the  up  turn  at  the  end  represents 
the  expenditure  of  stocks  moved  forward  during  the  period  of  reduced 
activity.  In  principle,  the  forward  displacement  of  missiles,  warheads  and 
fiwl  would  have  been  vulnerable  to  air  interdiction.  The  difference  in 
gross  launch  rates  between  the  two  cases  is  therefore,  in  principle  at  least, 
partly  attributable  to  the  difficulty  of  moving  under  the  watchful  eye  of 
air  power. 

TVo  other  considerations  support  the  notion  that  anti>Scud  operations 
significantly  affected  mobile  Scud  operations.  First,  the  Iraqi  ability  to 
coordinate  Scud  launches  appears  to  have  declined  as  the  campaign  wore 
on.  While  forty  of  the  first  forty>two  Scuds  fired  were  launched  In 
salvos,  no  less  than  twenty>seven  of  the  last  thirty* 


This  eUlmsls  ii  bawd  on  several  assumptions  concerning  the  capabiliUes  of 
the  Iraqi  mobile  miuile  force  in  the  absence  of  a  suppressive  effort:  first,  that  it  could 
have  equalled  the  average  weekly  launch  rates  Khieved  during  the  War  of  the  Cities  with 
the  same  number  of  miuiles  on  hand.  Second,  that  thirty  percent  more  launchea  could 
have  been  achieved  had  Uilrty  percent  more  missiles  been  available.  The  above  analysis 
it  bated  on  weekly  averages.  Close  examination  of  launch  patterns  on  an  hour  by  hour 
buit  correlated  with  air  activity  might  well  produce  a  somewhat  different  picture. 
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150-514  0  —93  -  11  t  QL  3 


Figure  56 

Comparison  wf  Scud  Launch  RatM 


FIGURE  DELETED 


nine  were  launched  separately.'”  'fhis  may  be  attributable  In  a  change 
in  l[raqi  tactics,  but  on  balance  this  seems  unlikely.  Second,  launches 
against  King  Khalid  Military  City  (KKMC)  did  not  begin  until 
14  February,  some  four  weeks  after  the  start  of  the  Scud  Hunt.  These 
firings  came  from  a  new  launch  area  immediately  north  of  Baghdad, 


'”(S)  D^mm  Scitnet  Board  Final  Rtport,  p  70:  (here  were  13  multiple  Isuncbei 
with  hIvo  Isuneh  Umet  toulling  13  le^onde  or  leu;  4  of  theie  included  Isunchei  from 
more  than  one  Scud  box. 
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much  cloier  to  presumed  missile  stockpiles  than  the  oiheis,  wid  better 
served  by  road.  Since  the  Iraqis  surely  accorded  Isneli  targets  higher 
priority  than  Saudi  taigets,  and  since  Riyadh  wm  presumably  a  more 
lucrative  target  politically  and  psychologically  than  kkmc,  this  shift  in 
affort  is  suggestive.  The  notion  that  the  change  in  targeting  was  forced 
on  the  Iraqis  by  tactical  considerations  rather  than  voluntarily  adopted  for 
policy  reasons  is  supported  by  a  comparison  of  targets  struck  in  the  first 
and  last  twelve  days  of  the  Scud  campaign.  Of  the  fifty  Scuds  fired 
during  the  initial  twelve  day  ‘‘spike,**  no  less  than  twenty>seven,  or  fifty* 
four  percent,  fell  on  Israel.  It  is  all  but  certain  that  the  bulk  of  these 
missiles  were  in  forward  staging  areas  when  the  air  war  started.  Note, 
too.  that  twenty  of  the  fifty  were  fired  before  the  Scud  Hunt  proper 
began.  Of  the  twenty*eight  fired  In  the  final  twelve  days,  nine,  or  thirty- 
two  percent  fell  on  both  Israeli  and  KKMC  targets.'^ 

CoHebaloiu 

The  salient  conclusion  is  that  U.S.  and  Coalition  air  forces  found  it 
extremely  difficult  to  locate.  And,  and  destroy  mobile  Scud  targets.  The 
absence  of  unequivocal  evidence  concerning  the  number  and  nature  of 
targets  destroyed  strengthens  this  conclusion:  a  timely,  accurate,  and 
reiterative  bomb  damage  assessment  process  is  an  essential  part  of  any 
successAil  air  campaign,  and  the  assessment  did  not  exist.  Conversely, 
several  considerations  suggest  that  the  campaign  placed  signlAcant  tactical 
and  operational  constraints  on  Iraqi  mobile  Scud  operations.  First,  the 
reluctance  of  the  Iraqis  to  Are  during  daylight  provides  clear,  if  indirect, 
evidence  that  mobile  Scud  forces  were  unable  to  operate  with  impunity  in 
daylight.  Second,  the  markedly  lower  numbers  and  rates  of  Scud  launches 
in  the  Gulf  War  in  comparison  with  thoM  in  the  War  of  the  Cities  strongly 
implies  that  on  inhibiting  factor  constrained  mobile  Scud  operations.  The 
only  such  factor  evident  Is  air  power.  The  same  point  applies  to  the  shift 
in  ftrings  from  Israeli  to  Saudi  targets  toward  the  end  of  the  Scud 
campaign.  While  the  estimates  of  numbers  of  missiles  and  launchers 
available  on  which  this  point  is  based  are  soft,  the  point  holds  across  the 
spectrum  of  estimates.'*  The  implication  is  that  the  effects  of  air  power 
multiplied  the  impact  of  whatever  logistical  constraints  were  at  work. 


'^(S/NP/WN)  Chriitle  and  Bvlow,  Scud  Campaign,  Pig.  I.  p  8. 

'*(3)  Por  number!  of  Scudt  available  and  fired,  tee  Report  of  the  United  Nationj 
Specicl  CommlsiUm  Special  Mltsion  to  Iraq,  Annex  C,  27-30  Jan  1992.  (DELETED] 
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Special  Operations  Forces  And  Air  Power 

This  section  discusses  the  weepons  and  tactics  used  by  Special 
Operations  Forces  (SOP)  In  support  of  the  Desert  Shield  and  Desert  Storm 
air  campaign.  Special  Opentions  Poms  began  arriving  in  Saudi  Arabia 
10*12  August.  SOP  employed  by  the  Commande^in•Chlef.  US  Central 
Command  (CINOCBNT).  included  Army,  Navy,  and  Air  Force  units. 
Missions  puformed  included  Coalition  Warfare  Support,  Psychological 
Operations  (P8Y0P)«  Combat  Search  and  Rescue  (csar).  Direct  Action, 
Combiiied  Special  Reconnaissance,  Civil  Affairs,  and  Military  Recon* 
structlon  in  Kuwait.'^*  These  missions  are  addressed  in  turn. 

Command  RtloHonth^ 

Command  relationships  were  fragmented  and  complicated  and,  in 
some  cases,  had  a  negative  impact  on  tactical  effectiveness.  With  certain 
exceptions,  SOP,  including  the  Joint  Special  Operations  Ihsk  Force 
(JSoilO,  were  under  the  command  of  cinccbnt  and  under  the  operational 
control  of  Special  Operations  Command,  Central  Command  (soccbnt). 
Civil  Affairs  units  remained  under  the  operational  control  of  the  Army 
Component  (arcbnt),  while  AC*  130  Spectre  gunships  and  EC*  130 
Volant  Solo  PSYOP  aircraft  were  under  the  operational  control  of  the  Air 
Force  Component  (CBNTAP).  Additionally,  8ea•ai^land  (seal)  platoons 
and  Special  Boat  Detachments  were  under  the  operational  control  of  the 
Naval  Component  (navcbnt)  (see  Figure  57). 

Relationships  established  between  Central  Command  (cbntcom), 
SOCCBNT,  CBNTAP,  and  Special  Operations  Command  Europe  (SOCBUR), 
serve  to  illustrate  the  problems  associated  with  command  and  control  of 
SOP  air  assets.  Shortly  after  arrival  in  theater.  Commander  soccbnt  set 
about  consolidating  his  air  assets  at  King  Fahd  International  Airport. 


'^'(S)  ussocoM  Command  Brief,  pmpared  by  ussocom/soj),  1992.  It  U  Important 
to  note  that  each  sop  mluton  had  an  air  component. 
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Howevttr,  the  acting  CBNTAP  Commander,  Migor  General  Thomaa  OUon, 
retained  operetlonid  control  of  the  AC>130i  and  EC>130i.  He  agreed, 
however  to  relocate  them  to  King  Fahd  International  Airport.  Thui,  the 
Commander  of  lat  Special  Operatloni  Wing  worked  for  both  soccbnt 
and  CBNTAP.  He  reported  directly  to  Colonel  Johnion  at  SOCCBNT,  but 
did  not  have  the  final  tay  In  all  operational  mattara,  especially  those 
involving  AC<130  and  BC<^130  misiloni.'^ 

Also  in  theater  was  the  39th  Special  Operations  Wing  from  Rhein- 
Main  Air  Base.  The  39th  Special  Operations  Wing  Commander  reported 
to  Commander  SOCBUR,  while  soccbnt  maintained  tactical  control. 
European  Command  would  not  release  forces  to  another  theater 
commande^ln•chlef.'^ 

Coatidon  Waifart  Support 

In  August,  Central  Command  recognized  the  need  to  Integrate  the 
multinational  forces,  each  using  different  equipment  and  procedures,  into 
a  coherent  operational  plan.  The  capabilities  possessed  by  special 
operations  personnel  made  them  on  ideal  choice  to  support  such  an  effort. 
Army  Special  Forces,  Navy  sbau.  and  Air  Force  Special  Operations 
Combat  Control  Tbams  performed  a  wide  range  of  missions.  Tbams  from 
these  missions  trained  members  of  the  multinational  forces  in  close  air 
support  and  Naval  gunfire  spotting  procedures.  They  also  provided 
CINCCBNT  with  information  on  multinational  force  locations  and  activities. 
Other  nonspecial  operations  forces,  suph  as  the  Marine  Corps'  Air  and 
Naval  Gunfire  Liaison  Companies,  performed  similar  functions.  Without 
these  teams,  it  would  have  been  dlfncult  for  Coalition  forces  to  receive 
U.S.  fire  support  or  to  coordinate  tactical  air  operations  with  U.S.  and  other 
Allied  air  forces.  soP  teams  trained  Kuwaitis,  Saudis,  Egyptians,  and 
Syrians  and  supported  the  Kuwaiti  resistance.  The  success  of  the  program 
was  first  evidenced  at  the  Battle  of  KhaQi,  where  U.S.  air  and  naval  gunfire 
supported  Coalition  ground  forces,  cinccbnt  characterized  this  effort  as 
“one  of  the  most  vital  missions  sop  performed  during  the  war.” 


'^(S)  ANOC  unpubllihed  hlitory  of  D«W(l  Shleld/Dewn  Stom.  t992.  p  3. 
'^*(8)  IM. 
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Paychologleal  Optrationt 

-  At  the  criili  In  the  Oulf  unfolded,. the  need  for  a  psychological 
operadoni  campaign  became  apparent.'^  Language  qualified  and 
regionally  and  culturally  oriented,  psyop  personnel  were  specifleally 
organized,  trained,  and  equipped  for  such  operations.  By  the  end  of 
October,  a  combined  cell  had  been  formed  with  representatives  from  the 
United  States,  Saudi  Arabia,  Egypt,  and  the  United  Kingdom.'"  By 
12  January  IMl,  eyetything  was  in  place  to  begin  the  psychological 
operations  campaign.  Actually,  the  psyop  machinery  had  been  in  place 
since  30  August  1990,  but  permission  to  implenwnt  the  plan  was  granted 
only  after  a  S  December  personal  message  from  General  Schwarzkopf  to 
the  Joint  Chiefs  of  Staff. 

EC*130  Volant  Solo  is  the  only  airborne  PSYOP  platform  in  the  U.S. 
inventory.  As  an  Air  National  Guard  asset,  the  Volant  Solo  operation 
presented  unique  unit  and  personnel  rotation  policies.  Active  duty 
participation  was  based  on  profiled  volunteer  statements  and  not  on 
mobilization.'"  The  National  Guord  Bureau  specified  thirty  day 
rotations  of  personnel,  since  thirty  days  is  the  maximum  volunteer  period. 
Many  guardsmen  returned  for  three  or  four  rotations. 

During  Desert  Shield,  the  flight  orbits  of  broadcasting  aircraft  were 
moved  progressively  closer  to  the  Iraq/Kuwait  border.  The  first  Volant 
Solo  broadcut  was  on  Thanksgiving  Day,  22  November  1990,  when  they 
began  rebroadcasting  Voice  Of  America  service.  [DELETED]. 


'"(S)  JCS  litued  ctoployimm  orders  to  cincsoc  directing  movement  of  the  1 93d  soo 
(e  one''or>a>klnd  nvor  euet). 

'"Befon  October.  Saudi  repreaenutivei  were  very  concerned  about  uilng  psyop  for 
fear  they  would  provoke  on  Iraqi  Invuion. 

I93d  Special  Operottona  Croup.  After  Action  Rpt  and  Intvwi.  Harrisburg.  PA. 
Jon  1992. 
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Combat  Soarth  and  Rtseut 


Tlia  raoovafy  of  downed  U.S.  aitcrewi  has  traditionally  eitjoyed  a 
high  priority  In  waitlme.'*^  Doctrinally,  combat  rescue  was  the  respon* 
•IblU^  of  the  Joint  Force  Commander.  Bach  component  commander  was 
responsible  for  planning  and  conducting  CSAR  In  support  of  his  own 
^rations.  CSAR  was  a  Service  responsibility.'^  The  Special  Operations 
CSAR  responsibilities  were  no  greater  than  thm  of  any  other  Service  or 
fiinotlonal  component. 

Theerisisin  theOulfconfrontedthe  Air  Force  with  a  dilemma.  The 
Air  Force  had  recently  reestablished  the  Air  Rescue  Service  (ARS),  but 
without  helicopters  capable  of  penetrating  a  high-threat  environment.'** 
In  the  afterma^  of  the  failed  April  1980  Iranian  rescue  operation,  most 
CSAR  aircraft,  the  HC-lSOs  and  HH/CH«S3s,  had  assumed  special  opera¬ 
tions  roles.  The  most  capable  ars  helicopter,  the  MH-60  Pave  Hawk, 
wu  available  only  in  small  numbers  and  was  considered  capable  only  for 
a  medium-threat  environment.  None  of  the  Services  possessed  forces 
trained  and  equipped  solely  to  conduct  classic  combat  rescue  missions. 
In  Desert  Storm,  sop  aviation  assets  were  the  only  forces  with  the  requi¬ 
site  capabilities  to  penetrate  enemy  territory,  recover  a  downed  pilot,  and 
egress  safely.'”  Special  Operations  Forces,  however,  are  equipped  and 
trained  for  night  missions.  A  24-hour  on-call  search  and  rescue  mission 
could  put  Special  Operations  Forces  in  enemy  territory  during  daylight 
hoursHi  circumstance  they  are  taught  to  avoid. 

The  above  problems  notwithstanding,  and  with  a  campaign  plan  that 
called  for  the  use  of  hundreds  of  aircraft  flying  thousands  of  sorties 
around  the  clock,  a  strategy  had  to  be  created  and  forces  positioned  for 


'^^Asrospscs  Rsmus  and  Racovary  Sarviua,  iha  principal  CSAS  forc«  In  Vietnam, 
was  dlsbandad  In  1983,  and  lu  componanis  and  equipment  ware  abioibed  by  Special 
Operations  Potmi  (sot).  Air  Rescue  Service  wss  (re)constltutod  In  1989,  but  wu  not 
combat  ready  and  wu  not  equipped  with  helicopters  capable  of  penetrating  a  hlgh.threat 
envlronmeni 

'**ics  Pub  3-50.2,  Doctrine  for  Joint  Combat  Search  and  Rescue. 

'**In  1989,  the  41st  Rewue  Weather  Reconnaissance  Wing  wu  realigned  under  the 
Military  Airlift  Command  and  renanted  the  Air  Rescue  Service. 

'^^The  only  SOP  aviation  assets  configured  to  penetrate  enemy  airspace  were  the  U  S. 
Air  Force  MH-S3  and  and  the  U  S.  Army  CH-47  and  UH.60. 
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accomplishing  csar.  cinccbnt  tasked  the  mission  to  soccbnt,  who  in 
turn  designated  Air  Force  Special  Operations  Command,  Central  Com¬ 
mand,  to  be  the  single  manager  for  all  csar  aviation.'**  cbntcom  A^ 
my,'**  Navy,  and  Air  Force  aircraft  were  responsible  for  on-call  CSAR  for 
Kuwait  and  Iraq,  south  of  33  degrees,  30  minutes  north  latitude.  The 
area  north  of  30  degrees,  30  minutes  north  latitude  wu  covered  by 
BUCOM  forces  in  Ttirkey.  By  the  time  Desert  Storm  began,  aircraft 
supporting  CSAR  missions  were  located  at  five  bases  In  Saudi  Arabia  and 
at  two  In  T\itkey. 

A  CSAR  plan  was  developed  and  a  Joint  rescue  coordination  center 
(JRCC)  was  established  within  the  Ihctical  Air  Coordination  Center 
(TACC).  Once  established.  Special  Operations  personnel  and  aircraft  were 
on  24*hour  CSAR  alert  for  over  eight  months.  The  mission  continued  into 
the  postwar  period. 

Air  Force  Special  Ihctics  personnel  conducted  CSAR  exercises  and 
provided  communications,  escape,  and  evasion  training  to  aircrews.  They 
also  helped  develop  and  implement  weapons,  survival,  first  aid,  and 
medical  training  for  Air  Force  Special  Operations  Command  (apsoc) 
personnel.'** 

CSAR  Proetduni 

Central  Command's  csar  guidelines  required  reasonable  conflrma- 
tion  of  a  downed  aircrewmun’s  survival  and  location  before  a  csar 


'*'AraoccBNT  providsd  million  guidance  to  afsop  oimu  at  Ralha,  Ar'Ar,  and  Al 
Jouf  ind  to  the  Army'i  3/160  uMti  at  King  Khalld  Military  City.  All  aiieu  reiponded 
to  the  Joint  Recovery  Coordination  Celt  Oaccj  at  Riyadh,  and  Rnal  minion  approval 
reitad  with  soccbnt.  U.S.  Army  Special  Opi  CMD,  Hlitodcal  Monograph  on  Dewit 
Shield/Storm.  1992,  p  4-3. 

'**The  Army  3d  Batutlion.  I60ih  Special  Operationi  Avtnton  Regiment,  working 
with  Air  Force  Special  Operationi,  developed  procedurei  and  technique!  for  conducting 
CSAR.  Uilng  theie  technlquei.  Army  sop  aviaiori  reicued  one  F-16  pilot.  The  Army 
flew  MH-47  (Chinook)  and  MH-60  Bluckhawk  hvllcopleri. 

'**(S/NF)  Air  Force  Special  Tacilci  perionnel  were  augmented  by  Air  Force  Surv!  al 
initmcton  (soccbnt  BAB  After  Action  Rpt,  3  Mur  1991). 
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mission  launch.'^  First  Special  Operations  Wing  personnel  visited  each 
flying  wing  and  briofad  aircrawa  on  CSAR  procedures,  and  detailed 
Information  on  sop  capabilities  and  requlrementi.‘”  The  csar  system 
was  let-up  so  that  once  a  crewman  ejected  and  reached  the  ground, 
flghters,  would  be  diverted  to  the  designated  area.  The  jrcc,  then  alerted 
APSOCCBNT  to  execute  the  mission  (see  Figure  58).  Due  to  dense  enemy 
coRcentrationi  on  the  battlefleld  and  Iraqi  um  of  radio  direction-finding 
equipment,  downed  pilots  were  frequently  captured  immediately  after 
parachuting  to  the  ground.  As  a  result,  only  seven  csar  missions  were 
launched,  resulting  in  three  saves. 

The  first  save,  January  21,  was  a  daylight  recovery’**  of  a  Navy  P-14 
pilot  (Lieutenant  Devon  Jones)  downed  deep  in  Iraq  by  antialrcrslt  fire. 
The  &3  AWACS  directed  two  A- 1  Os  to  the  area  of  the  downed  pilot,  over 
160  miles  inside  Iraq.  Meanwhile,  a  MH-53  Pave  Low  helicopter 


'**SonM  alrcrswi  found  fault  with  Central  Command'i  csar  procedure  requiring 
confirmation  of  ■  survivor  before  a  misiion  launch.  The  following  are  comments  by 
U  Col  Trumbull,  S30TPTS,  Interviewed  17  Jun  91.  "The  other  thing  I  think  wu  missing 
wu  SAR  (search  and  roKue).  Our  DO  and  his  backseater  were  on  the  ground  for  Uuee 
and  one>half  days  In  western  Iraq.  Nobody 'd  go  In  and  pick  them  up,  and  they  eventually 
becams  prisoners  uf  war.  The  advertised  special  operations  guys  that  came  down  to  talk 
to  us  before  the  wv  said,  'no  sweat,  we'll  come  get  you  anywhere  you  are.’  That  fbm 
my  parspective,  was  a  big  lie.  When  I've  got  guys  on  the  ground  for  three  and  one>hsif 
days  and  they  don’t  go  pick  them  up,  we  basically  decided  at  that  point  that  If  anybody 
went  down,  you  wens  on  your  own.  Nobody  wot  going  to  come  get  you.”  U  Col 
Tnimbull  rshra  to  the  Bberiy  end  Griffith  shoot  down.  Poor  communication  prevented 
coHMCt,  location  authentication,  and  recovery  efforts.  The  officers  were  captured  when 
they  walked  Into  a  border  guard  post.  Three  recovery  attempu  were  made  before  their 
capture. 

'**(S)  Air  Force  Special  Operations  Command  (Araoc)  Desert  Storm  After  Action 
Rpt,  1991,  py-IO. 

'**sof'  CSAR  preferred  to  operate  In  darkness,  the  time  when  they  were  most  likely 
to  survive. 
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Figure  S8 

CBNTCOM  C8AR  Procedure 


was  launched.  As  the  helicopter  arrived  in  the  rescue  area,  the  A' I  Os  de¬ 
stroyed  an  Iraqi  radio-intercept  truck  closing  in  on  the  downed  pilot. 
Two  Special  Tsctic  Paramedics,  part  of  the  MH-53  helicopter  crew, 
assisted  the  downed  pilot  to  the  helicopter  and  conducted  a  preliminary 
physical  examination. 

Other  rescue  missions  did  not  go  as  smoothly.  On  27  February  1991, 
AWACS  received  a  call  of  a  downed  P-16  pilot  in  hostile  territory  (Iraq) 
and  reported  the  data  to  the  jrcc.  [DELETED].’”  [DELETED].  The 
Army  directed  a  UH-60  Blockhawk  to  refuel,  pick  up  a  flight  surgeon, 
rendezvous  with  two  armed  AH-64  Apache'”  attack  helicopters,  and 
attempt  a  rescue.  The  pilot’s  exact  location  was  unknown.  The  plan  was 


'”(8)  Intvw,  Cspt  Oreg  Banvi,  usap.  Chief,  Btcope  and  Bvulon.  soccbnt  during 
Deiert  Storm,  Sep  1992. 

'"The  UH>60  Bleckhawk  and  the  two  AH-64  Apoche  heltcopten  were  from  the 
tot  It  Aitbome  Division. 
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to  get  the  rescue  helicopter  to  the  gerreral  area  of  the  downed  pilot  and 
attempt  to  establish  radio  contact.  As  the  three  helicopters  entered  the 
area  of  the  downed  pilot,'**  they  came  under  heavy  Iraqi  Are.  All  three 
helicopters  began  evasive  maneuvers,  but  the  rescue  helicopter  was  shot 
down.'*"  Both  escort  helicopters  sustained  damage,  but  were  able  to 
return  to  home  base,'*' 

Eieap*  and  Evasion 

As  the  Executive  Agent  for  Aircrew  Escape  and  Evasion,  SOCCBNT 
was  tasked  with  developing  and  executing  an  escape  and  evasion  plan.'** 
In  response,  SOCCBNT  developed  a  contingency  Blood  Chit  (see 
Figure  S9)  that  could  be  photocopied  and  passed  out  to  aircrews  and 
special  operators  as  needed.  It  was  also  recommended  that  a  contingency 
fund  be  established  to  pay  Indigenous  persons  for  assisting  downed 
American  pilots  and  crews.  One  Coalition  member  used  a  Blood  Chit 
in  his  successful  evasion  to  freedom.  Fortunately,  Blood  Chits  did  not 
have  to  be  used  in  great  numbers.  [DELETED]. 


'**The  pllol  wu  captured  by  Iraqi  loldleri.  He  wai  repatriated  on  6  Mar  1991. 

'**Plve  crew  memberi  died  In  the  craihi  the  three  lurvivon  were  captuiod  by  Iraqi 
loldiera.  They  were  repatriated  on  6  Mur  1991. 

'*'lntvw,  Lt  Col  Joieph  Hampton,  USAP,  Commander,  Joint  ReKue  Control  Center 
during  Dciert  Storm,  Sep  1992. 

'**(S)  Capt  Oreg  Eanei.  usaf,  soccent  J2/EaE  orflcer  Bvaalon  and  Bicape  Rpt  1 99 1 . 
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Figure  59 
Blood  Chit 
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Dinct  Action 


On  the  evening  of  16  January  1991,  a  MH-S3J  Pave  Low  III 
helicopter  crossed  into  Iraqi  airspace  leading  a  flight  of  Army  AH-64 
Apache  attack  helicopters.  The  Apaches  attacked  Iraqi  radar  sites  with 
Hellflre  missiles  to  suppress  radar  defenses  in  advance  of  the  initial 
Coalition  strikes.  At  the  same  time,  special  operations  teams  placed  radar 
beacons  along  the  northern  Saudi  Arabian  border  to  aid  Coalition  aircraft 
in  confirming  their  position  when  entering  and  leaving  Iraq.'*’ 

Special  operations  fixed-wing  aircraft  also  performed  direct  action 
missions.  The  MC-130E  Combat  Thion  dropped  IS, 000-pound  BLU-82 
bombs.  Five  complex  missions  involving  awacs,  electronic  jamming,  air 
defense  suppression,  and  support  aircraft  were  executed.  Eleven  BLU-82s 
were  dropp^  on  nine  different  Iraqi  positions,  including  Faylaka  Island. 
The  weapon’s  enormous  blast  effect  was  exploited  to  demoralize  Iraqi 
forces.  The  Commander  of  the  8lh  Special  Operations  Squadron  pro¬ 
posed  the  use  of  BLU-82s  as  a  mine-clearing  and  psychological  weapon. 
The  proposal  was  forwarded  to  cinccent,  who  was  interested  in  using 
the  bomb  to  clear  mine  fields.  The  depot  at  Hill  afb  quickly  shipped  18 
BLU-828  to  King  Fahd  Airport.  The  Iraqi  air  defense  threat  dictated  drop 
altitudes  between  16,000  and  21,000  feet.'**  In  addition,  more  than  one 
was  dropped  at  a  time  to  increase  the  psychological  impact  and  to  take 
advantage  of  tactical  surprise.  As  a  final  precaution,  each  of  the  drop 
aircraft  fermatiom.  included  EF-llI  Ravens,  F-4G  Wild  Weasels,  and 
EC- 130  Compass  Call  aircraft.'** 

Eleven  BLU-82s  were  dropped,  mostly  against  minefields  and  troop 
concentrations. 

While  the  effectiveness  of  the  munitions  in  clearing  mines  and  other 
obstacles  has  not  been  determined,  the  BLU-B2s  were  very  effective 
against  enemy  troops.  Even  bunkered  troops  were  severely  affected  by 
the  blast  from  these  massive  bombs.  Debriefings  from  captured  troops 


'**(S)  ATSOC  Desert  Storm  Afier  Action  Rpl. 


'**(S)  Air  Force  Special  Ops  CMO  Paper: 
May  92,  p  2. 

'"*(S)  Ibid,  p  3. 


BLU-82  Operations  in  Desert  Storm, 
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from  the  vicinity  of  the  BLU-82  missions  provided  testaments  to  the 
effectiveness  of  this  weapon.'** 

No  bombs  were  dropped  after  G-day.  Upon  cessation  of  hostilities,  the 
seven  unexploded  BLU*82s  in  country  were  destroyed  by  Explosive  Ord¬ 
nance  Disposel  personnel. 

Special  operations  AC-130  Spectre  gunships  were  also  involved  in 
direct  action  missions.  These  aircraft,  first  used  in  combat  missions  in 
Vietnam,  were  equipped  to  operate  in  a  low-threat  environment.  Between 
18  and  21  January,  AC- 130s  were  diverted  from  their  usual  missions  to 
look  for  mobile  Scud  targets.'**  On  21  January,  an  AC-130  crew  detected 
launch  indications  on  their  Radar  Warning  Receiver.  The  crew  evaded 
the  missile  attacks  but  overstressed  the  aircraft.  A  second  AC- 130  on  the 
Scud  hunt  was  also  threatened  by  a  number  of  SAM  sites.  Both  crews 
were  confronted  with  well-organized  and  coordinated  Iraqi  attacks, 
demonstrating  a  high  degree  of  command  and  control.  [DELETED].'** 
AC-130S  were  effective  in  supporting  ground  forces  in  Kuwait  and  in 
suppressing  the  Iraqi  incursion  into  Khufji,  Saudi  Arabia,  where  a  gunship 
was  lost. 

Special  Reconnaissance 

SOCCENT  used  teams  for  combined  special  reconnaissance  during 
Desert  Shield  and  Desert  Storm.  These  missions  satisfied  a  wide  range 
of  requirements,  from  reconnaissance  along  the  Kuwaiti  coast  to  support 
of  conventional  tactical  operations  deep  inside  Iraq.  SEAL  units  operated 
in  shallow  water  close  to  shore.  SEAL  operations,  which  took  place  over 
several  weeks,  resulted  in  intelligence  gathering  and  contributed  to  tacti- 


'“(S)  SOCCENT,  1991  Command  History  Desert  Shield/Desen  Storm. 

'*^Before  Desert  Shield/Storm,  no  testing  hud  been  conducted  with  the  BLU-82  for 
mine  clearing  or  desert  warfare,  a  shortcoming  that  impacted  desert  use.  Unfortunately, 
after  the  war,  no  tests  were  conducted  with  the  unexploded  bombs,  which  were  eventually 
destroyed. 

'**(3)  16th  SOS  Desert  Storm  Mission  Summary  Report,  1991. 

“*(S)  Ibid,  p  3-4. 
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cal  deception  operations.  A  PSYOP  sea-  and  air-delivered  leaflet  operation 
also  supported  this  deception  effort  (see  Figure  60).*''° 


Figure  (SO 
Leaflet 


Army  special  forces  performed  reconnaissance  missions  in  support  of 
XVni  Airborne  Corps  and  VII  Corps.  Rotary  wing  aircraft,  specifically 
MH-S3J  and  UH-60  special  operations  penetrator  helicopters,  conducted 
long-range  infiltrations  and  exfiltrations  into  central  and  western  Iraq. 
These  missions  provided  commanders  with  essential  information  such  as 
trafficability  andysis  (the  ability  of  the  ground  to  withstand  traffic)  and 
other  details  that  could  not  be  acquired  by  any  other  means. 


were  placed  In  bottles  that  were  allowed  to  drift  onto  Kuwaiti  beaches. 
Iraqi  military  perionnel  gathered  the  leuduis  and  made  inrcrencei.  Intvw,  Commander 
4th  Piychological  Operations  Group,  Feb  1992. 

1-11 

Army  5th,  3d  and  lOlh  Special  Forces  Groups  were  Inserted  behind  Iraqi  lines  to 
provide  eye-on-truget  intelligence.  Assistance  was  provided  by  Air  Force,  Navy,  and 
4/l7th  Cavalry.  U.S.  Army  Special  Operations  CMO,  Historical  Monograph. 
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avU  Affairs'^ 

Civil  Affairs  (CA)  units  played  an  important  role  throughout 
Operations  Desert  Shield  and  Desert  Storm.  Their  missions  included 
emergency  support  to  the  civilian  sector,  assessing  the  availability  of  host 
nation  support,  and  assisting  in  the  control,  care,  and  movement  of  dislo¬ 
cated  civilians  and  BPWs.  The  units  de  use  of  SOP  and  Military  Airlift 
Command  air  assets  in  carrying  out  their  missions.  Special  tactics  per¬ 
sonnel  spent  a  great  deal  of  time  setting  up  contracts  for  water,  fuel,  and 
other  airfield  critical  items.  They  had  little  training  in  this  area,  and  it 
took  them  away  from  their  primary  duties.  Civil  Affairs  units,  however, 
were  specifically  trained  in  developing  host  nation  interface  and  support 
agreements.  Earlier  deployment  of  CA  units  would  have  freed-up  special 
tactics  personnel  and  would  have  helped  m^or  airfields  reach  an  opera¬ 
tional  status  sooner. 

Kuwaiti  MUUary  Rteonstructlon 

In  October  of  1 990,  the  State  Department  directed  Civil  Affairs  plan¬ 
ners  to  assist  the  Kuwaiti  government  in  planning  and  executing  a  recon¬ 
struction  effort.‘^^  One  of  the  first  tasks  involved  restoration  of  the 
International  Airport.'^^  Initial  work  was  begun  by  Air  Force  Special 
Tactics  units,  which  were  later  supplemented  by  regular  Military  Airlift 
Command  combat  control  units. 

Sptciai  TacHcs  Groups 

The  Air  Force  Special  Tactics  Group  was  activated  on  I  October 
1987  in  response  to  the  need  for  integrated  positive  control  and  manage¬ 
ment  of  aviation  and  for  on-scene  casualty  treatment  and  staging.'” 
Previously,  these  functions  had  been  performed  either  by  different  units 
or,  in  some  cases,  not  at  all.  Under  certain  circumstances,  such  an  infor¬ 
mal  arrangement  was  adequate.  This  was  not  true  during  special 


'”lntvw,  Sgt  MaJ  Eric  Patlertun.  USSOCOM,  Crivlt  Action  Team,  1992. 

'^^e  Kuwait  Task  Force  (KTP),  In  cooperation  with  others,  accomplished  a  signifi¬ 
cant  reconstruction  elTort.  Civil  AfTuirs  In  The  Persian  Gulf  War,  A  Symposium,  USA 
IPKSWCS,  Ft  Bragg,  NC,  Oct  199<,  pp  270-271. 

'”(S)  U.S.  Army  Special  Ops  CMi>,  Historical  Monograph. 

'”(S)  Special  Order  OA  170,  Hq  MAC,  28  Sep  1987. 
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operations,  however,  where  close  coordination  was  a  necessity  and 
fragmented  and  inefficient  operations  had  to  be  avoided. 

Wartim*  Tuking 

During  Desert  Storm,  Special  Tactics  combat  air  traffic  controllers 
operated  the  three  forward  operating  locations  (fols)  while  the  Pararescue 
Jumpers  were  flying  as  medical  crewmen  aboard  Air  Force  MH-53s  and 
MH-60S,  and  Army  CH-47s  and  UH-60s. 

At  A1  Jouf  and  Ar’Ar  airfields,  along  the  Saudi  Arabia-Iraq  border, 
Special  Ikctics  combat  air  traffic  controllers  recovered  and  refueled 
hundreds  of  aircraA  and  operated  the  primary  emergency  divert  airfields 
for  battle-damaged  or  minimum-fuel  aircraft  returning  from  combat 
sorties  in  Iraq.  A1  Jouf  also  became  the  main  operating  base  for  A- 1  Os 
in  the  northern  region. 

On  22  January  1991,  a  Special  Ihctics  combat  air  traffic  controller 
was  a  member  of  a  special  team  infiltrated  to  within  fifteen  kilometers  of 
Baghdad  on  a  classified  mission.  His  knowledge  of  close  air  support  and 
communications  procedures  provided  the  team  with  a  reasonable 
assurance  that  they  would  receive  support  if  needed.  The  team  was 
successful  in  cutting  many  lines  of  communications  from  Baghdad  to 
outlying  areas.  As  a  result  of  the  team’s  success  and  the  contributions  of 
the  Special  Thctics  combat  air  traffic  controller,  the  special  operations 
unit  requested  four  more  Special  Tictics  personnel  to  conduct  other 
clandestine  missions. 

During  Desert  Storm,  Special  Tactics  personnel  functioned  as 
frontline  combat  medics,  flew  aeromedical  evacuation  missions  in  support 
of  the  Coalition  forces,  and  provided  other  medical  support.  They  assist¬ 
ed  in  planning  and  executing  Joint  Tisk  Force  Charlie;  a  medical  contin¬ 
gency  plan  designed  to  provide  initial  medical  support  at  Kuwait  City 
International  Airport.'^ 


'^^Brieflng,  Bemie  Oder,  Special  Tucilcs  (usapsoc),  4  Jun  1992. 

'^Kuwait  City  International  Airport  was  to  ucl  us  a  casualty  collection  point,  triage, 
and  air  evacuation  station. 
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Summary 


During  Desert  Storm.  SOP  played  a  unique  and  important  role.  SOP 
operated  in  all  environmenla-on  land,  on  and  under  the  sea,  and  in  the 
air-u  part  of  the  combined  arms  team,  sop  teams  remained  behind 
enemy  lines  and  conducted  special  reconnaissance.  They  also  supported 
theater  deception  plans,  performed  combat  search  and  rescue,  and  con¬ 
ducted  direct  action  missions.  soP  contributed  signiflcantly  to  Coalition 
warfare  and  the  reconstruction  of  the  Kuwaiti  Military  and  public  infra¬ 
structure.'” 

In  support  of  Desert  Storm,  U.S.  Special  Operations  units  were  part  of  the 
largest  special  operations  force  in  history.  Many  of  the  missions  performed 
during  Desert  Shield  and  Desert  Storm  were  identified  in  prewar  plans; 
others,  including  the  CSAR  mission,  were  worked  out  during  the  crisis. 

SOP  was  able  to  provide  the  CINC  with  capabilities  and  options  that 
effectively  multiplied  the  military  force  available.  Previous  training  and 
funding  provided  SOP  with  the  flexibility  to  perform  CSAR,  Direct  Action, 
Reconnaissance,  and  other  missions  with  the  same  assets  on  very  short 
notice. 


Air  Refueling 

Air  refueling  was  critical  to  the  success  of  Desert  Storm-not  only  the 
air  refueling  needed  to  deploy  Coalition  forces,  but  also  air  refueling  for 
complex  tactical  operations.  For  example,  during  the  opening  hours  of 
Desert  Storm,  seven  B-52s  launched  from  Barksdale  APB,  Louisiana,  and 
flew  the  world’s  longest  combat  mission.  The  mission  lasted  over  thirty- 
five  hours  and  culminated  with  the  launch  of  thirty-five  conventional  air- 
launched  cruise  missiles  (calcms).  The  B-S2s  had  to  be  air  refueled  five 
times,  requiring  support  from  a  mix  of  thirty-eight  KC-13S  and  nineteen 
KC-10  tanker  sorties.'” 

Since  World  War  II,  the  United  States  has  invested  heavily  in  air 
refueling  aircraft.  These  include  the  Air  Force  KC-135s  and  KC-lOs,  the 
Navy  KA-6s,  and  the  Marine  KC-130s.  If  considered  a  separate  air  force. 


'”usS0C0M,  Potture  Staiemem,  Jun  1992,  p  2. 

'”(S)  Hq  Strategic  Air  Commund,  “Block"  Weapon,  Covert  Mlsilon;  The  Conven- 
Uonol  ALCM,  Deiert  Shield  and  Desert  Storm  I9B6-199I,  29  May  1992. 
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all  of  these  refueling  aircraft  combined,  a  total  of  813."°  would  rank  as 
the  world’s  seventeenth  largest  force."' 

All  the  Services  procured  .lir  refueling  systems  to  support  their 
unique  tactics  and  requirements.  However,  osily  Air  Force  tankers  rou¬ 
tinely  planned  and  operated  refuelin.7  missions  supporting  all  Services  in 
Desert  Shield  and  Dtesert  Storm."'  I'hese  tankers  refueled  4,820  Navy/ 
Marine  sorties,  offloading  167,70.'^, 600  pounds  of  fuel,  or  about  13.S 
percent  of  all  ^el  offloaded."' 

The  scope  of  air  refueling  in  the  Gulf  War  was  enormous  and  could 
only  have  been  accomplished  by  the  United  States  with  the  U.S.  Air 
Force  in  the  lead  role,  for  no  other  air  force  in  the  world  has  so  totally 
integrated  air  refueling  into  its  operational  concepts.'*^  The  operational 
tactics  employed  by  the  U.S.  tanker  force  during  the  Gulf  War  evolved 
from  those  of  the  Vietnam  war  and  matured,  through  exercise  and 
planning,  into  a  layered  spread  of  airborne  aircraft  that  stretched  the 
entire  length  of  the  front.  As  the  air  war  successes  became  apparent, 
KC-135S  and  KC-lOs  even  orbited  in  Iraqi  airspace. 

Tracks  And  Anchors 

Desert  Shield  deployment  air  refuelings  built  what  can  be  described 
as  a  bridge  across  the  Atlantic  and  Mediterranean.  The  tanker  tactics 
required  to  support  the  Air  Campaign  Plan  were  of  a  different  nature,  but 
responded  to  the  same  basic  questions;  How  much  gas  do  you  want? 
Where  do  you  want  to  start?  Where  should  you  be  when  finished?  The 
driving  force  behind  the  tactics  employed  was  the  diversity  of  the  fighter 


'*°At  the  time  of  Deiert  Storm,  the  USAF  hud  635  KC-I3SA,  QE,  R,  and  59  KC-IO 
in  active,  neierve,  and  Notionai  Ouard;  the  U.S.  Navy  had  59  KA'6D,  and  the  Marine 
Corpi  had  60  KC>I30.  DaUi  were  compiled  through  the  assistance  of  Hq  USAF,  Hq  US 
Marine  Corpi,  and  Chief  of  Naval  Operations  staff. 

"'(S)  Based  upon  data  from  480th  Air  Intelligence  Group  comparing  the  world's 
air  forces  fixed  wing  aircraft. 

''^Helicopter  refueiings  are  accompilshed  by  Murine  Corps  KC-l30s  and  some 
versions  of  USAF  HC-l30i  and  MC-l30s 

"'(S)  Desert  Shieid/Desett  Storm  Tanker  Assessment,  pp  2-6  -  2-13. 

"*(S)  The  USAF  possesses  the  world's  lurgeit  uuiker  fleet,  694  aircraft.  Source: 
480th  Air  Intelligence  Group. 
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packages  used  in  the  air  campaign.  Aircraft  came  from  different  loca¬ 
tions  and  had  different  fuel  burn  rates  and  different  offload  requirements. 
What  they  had  in  common  was  the  need  to  air  refuel  in  the  same  area  and 
end  very  nearly  at  the  same  time  over  approximately  the  same  geographic 
area.  This  requirement  d'ove  the  development  of  tanker  anchor  orbit 
areas,  which  involved  several  tankers  stacked  vertically  at  SOO-foot 
intervals  so  that  they  could  refuel  many  aircraft  simultaneously.  The 
orbits  were  designed  to  meet  the  fuel  demands  of  the  fighter  force  and, 
equally  important,  to  provide  enough  booms  to  refuel  an  entire  package 
at  the  end  of  its  mission  within  a  short  time. 

Not  all  aircraft  could  benefit  from  the  orbit  concept,  Some  aircraft 
such  as  the  B-52,  E-3A,  and  RC-13S  required  many  thousands  of  pounds 
of  fuel.  They  needed  long,  straight  tracks,  usually  along  the  most  direct 
flight  path  required  to  get  the  aircraft  to  its  target.  These  tracks  did  not 
have  tankers  stacked  as  did  the  anchor  orbits.  Rather,  they  often  had  two 
or  three  tankers  in  formation  available  to  refuel  a  multiship  bomber  cell 
requiring  over  200,000  pounds  of  f  uel.  The  maze  of  requirements  spread 
tankers  across  the  battle  area  right  to  the  forward  edge  of  U.S.-controlled 
airspace.  Figure  61  depicts  the  planned  tanker  anchors  and  tracks  avail¬ 
able  on  Day  1  of  the  air  campaign. 

Bfiom  Vinus  Drogut 

Differences  between  the  U.S.  Services  complicated  refueling 
operations.  The  KA-6D  and  KC-130  were  equipped  with  drogues  de¬ 
signed  to  mate  with  the  probes  on  Navy  and  Marine  aircraft.'”  For  long 
duration  missions  such  as  trans-Atlantic  deployments,  offload  require¬ 
ments  dictated  the  use  of  U.S.  Air  Force  tankers,  which  have  the  capabili¬ 
ty  to  refuel  with  either  a  boom  or  a  drogue.  With  the  KC-135,  however, 
the  decision  as  to  which  aircraft  were  going  to  be  air  refueled 


"^e  Air  Force  standurdized  on  Hying  boom  syslunis  in  the  1950s  and  l%0s, 
largely  because  of  the  enormous  oftloui's  rcquiivd  by  strutegic  bombers,  frequently 
exceeding  100,000  pounds  per  bomber.  The  Nuvy,  cunstiuined  by  the  need  for  systems 
capable  of  carrier  operations,  standardized  on  ilie  lighter  probe  and  drogue  sy. stems. 
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Figure  61 

The  Tanker  lyacks/Anchors  Used  on  Day  1  Desert  Storm"* 


FIGURE  DELETED 


had  to  be  made  on  the  ground,  since  (he  KC>13S’s  boom  can  only  be 
converted  to  a  drogue  on  the  ground.  Essentially,  the  KC-I3S  cun  refuel 
probe*  or  boom-equipped  aircraft,  but  not  both  on  the  sai.'ie  mission.  The 
KC-10  possesses  toth  a  boom  and  a  drogue  and  can  use  them 
sequentially  on  the  same  mission.  While  this  is  more  efficient,  it  also 
commits  the  aircraft  with  the  largest  capacity  to  a  specific  area  and 
mission  that  might  oe  better  filled  by  the  more  i.umerous  KC>135s.  The 
tanker  planner  had  to  match  fuel  and  boom  and  drogue  requirements  with 
available  tankers. 

The  KC-10  refueling  basket  was  considered  superior  to  that  on  the 
KC-135.  Navy  and  Marine  pilots  found  refueling  mom  difficult  v'ith  the 


"*(S/NF/WN/RD)  History  of  the  Stratepc  Air  Coimmtnd,  Vol  I.  p  366. 

Conduct  of  the  Persian  Cu(f  War,  Final  Repor*  to  Congreii.  DCO,  Apr  1992, 
PPT-90-T-9I. 
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harder  basket  and  shorter  hose  on  the  KC-13S.  They  preferred  the  softer 
basket  and  longer  hose  on  the  KC-10.  The  unforgiving  characteristics  of 
the  KC>I3S  basket  has  produced  a  noticeably  higher  number  of  damaged 
probes  on  Navy  and  Marine  aircraft. 

ATO  ProetMS 

Air  refueling  is  unique  among  air  operations  in  that  tanker  tactics 
depend  on  the  requirements  of  receiver  aircraft.  The  ato  process  that 
mated  tankers  and  receivers  in  the  Outf  War  is  discussed  in  the  Command 
and  Control  Report  of  this  study.  Difficulties  with  the  ATO  process  arose 
after  the  first-phase  (48-hours)  of  the  war.  Planners  had  several  months 
to  plan  the  first-phase  operations  but  only  24-hours  to  plan  each  succeed¬ 
ing  operation.  After  the  War,  Brigadier  General  Caruana  comnoented, 
**000  of  the  problems  that  we  had  here  is  that  the  tankers  are  always 
assumed  in  any  operation.”"*  The  important  point  was  that  tanker  tactics 
were  developed  and  exercised  to  be  rapidly  responsive  and  flexible. 
These  tactics  addressed  two  elements  most  critical  to  the  tanker  mission, 
the  amount  of  fuel  and  number  of  booms  and  drogues  available. 

The  limit  most  frequently  addressed  concerning  fighter  refueling  was 
the  number  of  booms.  The  requirement  to  have  all  members  of  a  flight 
ready  at  about  the  same  time  required  groups  of  tankers  flying  orbits 
stacked  at  SOO-foot  intervals.  This  tactic  responded  to  a  limitation  on  the 
number  of  fighters  that  can  be  refueled  in  a  given  period.  If  insufficient 
tankers  are  available  for  the  operation,  it  is  boom  limited.  [DELETED]. 
This  desire  to  push  fighter  flights  through  the  air  refueling  anchors 
quickly  demanded  large  numbers  of  airborne  refueling  booms  during  peak 
operations. 

The  need  to  expedite  the  flow  of  fighter  aircraft  through  the  air 
refueling  anchors  led  to  the  development  of  a  new  tactic.  The  procedure 
was  called  Quick  Flow  (see  Figure  62).  As  one  fighter  was  being  refu¬ 
eled,  the  fighter  next  in  a  refueling  sequence  maintained  an  “on  deck” 
position,  flying  right  wing  formation  with  the  fighter  on  the  boom  rather 
than  the  normal  more  distant  tanker  observation  position.  When  the  first 
fighter  on  the  refueling  boom  was  finished,  it  moved  to  the  tanker’s  left 


'**(S)  Imvw,  Strategic  Air  Command  Oral  History  with  Brig  Gen  Patrick  P.  Caruana, 
USCENTAP  STRATPOR,  conducted  13  Mur  1991,  page  12  of  tranKrtpt. 
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wing  and  the  “on-deck"  receiver  alid  left  into  position  with  the  boom. 
Because  no  fore  and  aft  movements  were  necessary  for  the  “on-deck" 
fighter  to  move  into  position,  it  was  a  much  faster  procedure,  'Phis 
procedure  enabled  fighters  with  similar  refueling  airspeeds  (A-IOs  could 
not  refuel  with  F-lSs  for  example)  to  expedite  their  passage  through  the 
air  refueling  anchors."* 

Figure  62 

Quick  Flow  Air  Refueling  Procedures 


"*Tanker  Tacllci  in  Southwest  Asia,  17  Air  Division  (P)  Pamphlet  3-1,  10  Nov 
1990,  pp  3-6  -  3-7. 


Crowded  Skies 


The  sheer  number  of  aircraft  involved  in  air  refueling  operations 
created  a  serious  problem,  prompting  the  remark  that  “  .  .  .  the  biggest 
danger  was  that  we  would  have  a  mid-air  collision  somewhere  up  there 
in  that  very  congested,  confusing  arrangement  of  tracks."'*"  This  senti¬ 
ment  was  echoed  by  a  working  group  at  the  Desert  Storm  Tactics  Confer¬ 
ence;  “Tanker  operations  were  the  most  dangerous  part  of  the  mission 
(excluding  the  IP-to-target  runs)."'*' 

A  miyor  chailenge  was  the  lost  minute  changes  to  tanker  require¬ 
ments.  This  problem  was  solved,  in  part,  by  the  addition  of  a  tanker 
liaison  (usually  a  KC-13S  navigator)  on  the  awacs  as  part  of  the  Air¬ 
borne  Command  Element.  The  tanker  liaison  helped  coordinate  and 
deconflict  tanker  sorties,  had  the  authority  to  move  tankers  as  mission 
requirements  dictated,  and  became  un  indispensable  problem  solver.'” 
He  was  able  to  identify  which  tanker  was  most  readily  available  and 
capable  of  making  last  minute  flight  changes  or  of  meeting  new  requests 
without  disrupting  scheduled  flows  of  leceivers  to  other  tanker  aircraft.'” 

Cross  Border  Operations 

A  m^jor  problem  regarding  tanker  tactics  revolved  around  tanker 
operations  over  the  Iraqi  and  Kuwaiti  land  mass.  Regulations  that  pre¬ 
scribed  basic  tanker  tactics  failed  to  adequately  address  the  special  con¬ 
siderations  involved  in  planning  and  conducting  air  refueling  operations 
over  enemy  territory.  During  the  Guif  War,  tankers  orbited  for  up  to  four 
hours  over  enemy  territory.  The  major  difficulty  for  the  tanker  force  was 
the  dearth  of  published  tactics  on  threat  avoidance  and  how  to  respond  to 
them  if  encountered.'” 


'”lnlvw,  Strategic  Air  Command  Oral  Hlsioiy,  U  Col  Ken  Mill*.  170.1  AREFW, 
King  Khaiid,  Saudi  Arabia,  conducted  19  Mur  1991. 

'*'(S/NF/WN/NC)  Tactical  Analysis  Bulletin,  Vol  91-2,  p  7*6. 

'”  Capt  Robert  Litlrcll,  usap,  “E*3  Dcaert  Storm  Air  Rerueling  Operationa,''  Fighter 
Weaponi  Review,  Vol  40,  Summer  1992,  pp  21-22. 

'*^lmvw.  Strategic  Air  Command  Oral  History  with  Miu  Scott  Hente,  Maj  John 
Heinz,  Lt  Coi  Jim  Philips,  and  Ll  Col  Jim  Schroder,  STRATPOR  Tanker  Planners,  conduct¬ 
ed  II  Mar9l. 

'**lbld. 
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Summary 

The  air  refueling  tanker  was  a  major  contributor  to  the  Coalition's 
air  effort;  air  refueling  was  a  critical  element  in  U.S.  force  projection. 
Twelve  different  varieties  of  tanker  aircraft  from  the  Air  Force,  Navy,  and 
Marine  Corps  and  from  the  United  Kingdom,  France,  Canada,  and  Saudi 
Arabia  supported  the  Coalition  air  effort.  USAP  tank>ers  alone  flew  over 
34,000  sorties,  performed  over  85,000  refuelings,  and  offloaded  over  1 .2 
billion  pounds  of  fuel.'*^  Ibctics  were  developed  and  utilized  to  put  the 
gas  where  the  flghters,  bombers,  and  other  receivers  needed  it.  As 
requirements  changed,  tankers  were  diverted  to  where  they  were  needed. 
The  use  of  Quick  Flow  procedures  shortened  the  time  that  flghters  spent 
in  the  refueling  anchors.  These  tactics  were  a  critical  component  in  the 
success  of  the  air  campaign.  It  is  clear  that  the  Air  Campaign  of  Desert 
Storm  could  not  have  been  accomplished  without  the  contribution  of  the 
Coalition's  air  refueling  force. 

Tactical  Deception 

Both  sides  used  tactical  deception  during  Desert  Shield  and  Desert 
Storm.  Coalition  forces  employed  deception  to  mask  the  timing  of  initial 
air  attacks  and  to  confuse  the  Iraqis  us  to  the  flnal  axis  of  the  ground 
attacks.  Each  of  the  Services  embarked  on  deception  plans  contributing  to 
the  overall  Central  Command  deception  plan.'**  Air  power  contributed 
greatly  to  the  overall  success  of  these  Coalition  efforts.  The  Iraqis  used 
tactic^  deception  in  the  form  of  decoys,  movement,  and  obscurants  to 
make  Coalition  targeting  and  bomb  damage  assessment  difficult. 


Desert  Shleld/Desert  Storm  Tunker  Assusiimcnt,  pp  l-l  ■  1-3. 

''‘^Deception  it  a  ptyeholcgicul  ucilon  ihui  may  or  may  not  be  part  of  a  greater 
piychologlcol  operation. 
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Coalition  Deception 

Central  Command's  deception  plan  was  built  around  four  goals: 
mislead  the  Iraqi  military  staff  as  to  Central  Command's  force  compo* 
sition,  intentions,  capabilities,  and  timing:  encourage  Iraq  to  misallocate 
resources  moving  into  Kuwait;  achieve  and  maintain  a  tactical  advantage 
during  the  battle;  and  minimize  attrition  of  friendly  forces.^ 

To  accomplish  the  Gulf  War  deception  plan,  CENTAP  was  charged 
with  supporting  operations  that  would:  condition  Iraqi  commanders  to 
conclude  that  Coalition  forces  believed  Kuwait  to  be  the  center  of  gravity; 
condition  Allied  air  forces  to  fly  a  tempo  of  operations  similar  to  what 
Iraq  would  on  the  night  of  the  real  attack;  develop  a  plan  for  masking 
the  launch  and  movement  of  mission  aircraft  (air  refuelers,  etc.):  exploit 
situations  where  repeated  tactics  created  conditioned  responses;  and  shut 
down  Iraqi  reconnaissance  assets,  thereby  allowing  Coalition  ground 
forces  to  move  unobserved.^*”  These  supporting  operations  efforts  can  be 
summed  as  follows: 

The  Iraqi  command  structure  was  being  conditioned  not  to  react  to  a  set 
of  stimuli  that  were  orchestrated  to  get  just  the  sort  of  non-reaction 
required  to  keep  allied  aircraft  losses  to  a  minimum  during  the  first 
critical  hours  of  the  war.“^ 

Air  Force  Mission 

CENTAP  contributed  to  Cential  Command’s  tactical  deception  objec¬ 
tives  by  allowing  the  Iraqis  to  see  the  type  of  training  that  portrayed 
Kuwait  as  the  center  of  gravity.  CENTAP  placed  air  refueling  tracks  so 
that  Iraqi  electronic  intelligence  saw  trucks  in  northeastern  Saudi  Arabia. 
The  tracks  flown  in  the  west  were  placed  fur  enough  south  so  that  they 
fell  outside  Iraq’s  radar  coverage  (see  Figure  63).  [DELETED]  (see  Fig¬ 
ure  64).  Over  time,  the  picture  painted  was  of  a  ground  front  J  assault 
into  Kuwait  suppo.'ted  by  close  air  support  aircraft.  Since  Iraq's  precon¬ 
ception  was  a  Coalition  frontal  assault  into  Kuwait,  as  evidenced  by  the 
placement  of  troops  in  the  KTO,  the  deception  plan  sought  to  maintain 


AI-VXOOI)  Briefing,  LSAF  Tactical  Decefttion  Program. 

“‘(S)  Ibid. 

^(S)  Mai  William  Hoi  way,  Tactical  Deception  in  the  Cuff  War,  1  jun  1992. 
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that  Iraqi  perception,^  while  continuing  to  mask  the  tim-*.  and  axis  of  the 
Army  attack. 

CAP  and  AWACS  Coverage.  Combat  Air  Patrols  and  awacs  radar 
surveillance  were  conducted  from  the  onset  of  Desert  Shield  (see  Fig¬ 
ure  63).  Central  Command  planners,  recognizing  that  Iraqi  eai  '.y-waming 
fEW)  technicians  would  pick  up  any  sudden  increase  in  fligi>t  activity, 
cufged  the  number  of  cap  and  awacs  flights  periodically  to  deemphasize 
actual  increases  in  air  activity  as  Desert  Storm  approached. 

Nighthawk  Scheduling.  [DELETED]  CENT,^  p  developed  a  refueling 
track  called  “Nighthawk”  (see  Figure  66).  This  hack  positioned  F-117s 
newer  the  border  and  gave  pilots  time  to  familiar; -u:  themselves  with  the 
area  and  it  provided  refueling  practice;  cbntap  also  tasked  other, 
aircraft  to  refuel  on  the  Nighthawk  track.^  In  fact,  the  Nighthawk  track 
was  used  on  the  hr;^;t  night  while  other  Coalition  forces  marshalled  ju&t 
outside  th(  range  of  Iraqi  EW  (see  Figure  6?). 

ATO  Planning.  One  of  the  most  detailed  and  intensive  parts  of  the 
overall  deception  plan  was  the  increase  in  flying  patterns  established  by 
the  ATO.  The  plan  slowly  built  up  the  number  of  aircraft  in  the  air  with 
suiges  occurring  one  night  a  week.  [DELETED].  Additionally,  major 


*“(S)  Ibid. 
“^IDELETED] 
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Figure  66 

*‘Nighthawk'*  Refueling  IVack 


exercises  such  as  Initial  Hack  and  Imminent  Thunder  were  designed  to 
test  Central  Commands's  ability  to  wage  war,  and  began  during  this 


designated  surge  period.  By  mid-December,  surge  activity  began  to  align 
itself  with  Centr^  Command's  plans,  and  for  months  before  the  first 
Coalition  attack,  CBNTAP  showed  the  Iraqis  a  high-activity  flight  profile. 
The  objective  was  to  condition  the  Iraqis  not  to  be  overly  alarmed  by 
high  activity  on  the  first  night  of  IDesert  Storm.^ 

Decoy  drones  compounded  Iraqi  confusion  on  the  first  night.  The 
objectives  were  to  bewilder  the  Iraqi  Air  Defense  System,  lure  threat 
radars  to  emit  earlier  and  longer  for  easier  SBAD  targeting,  and  induce  the 
Iraqis  to  waste  some  missiles.  All  drones  were  shot  on  the  first  two  days 
of  the  war.** 

The  integrated  deception  plan  wove  a  pattern  of  activity  that  the 
Iraqis  were  inclined  to  believe  This  conditioning  enabled  the  Allied  air 
forces  to  strike  the  Iraqi  air  defense  system  unexpectedly  and  eventually 
to  commence  the  >s'round  war  on  a  scale  and  direction  to  which  the  Iraqis 
hod  no  ability  to  respond. 

Coalition  forces  also  employed  unit-level  tactical  deception.  . 

[DELETED].*" 

[DELETED].”* 

[DELETED].”* 

Air  Foret  Support  for  the  Ground  Offensive 

Coalition  aircraft  flew  a  variety  of  missions  in  support  of  the  ground 
offensive.  Many  missions  were  flown  specifically  to  support  the 
deception  plans  of  ground  units.  Central  Command  required  that  m^jor 


*“(S)  Mai  Holway. 

**(S)  IbU. 

*"(S)  AF/XOOU  Briefing,  USAf  Tactical  Deception  Program. 

”*(S)  Parly  Jamming  timei  and  Inga'si  route  of  attack  axli  were  continually  varied 
to  funher  deceive  the  Iraqii. 

^^(S)  Intvw,  MSgt  Mike  Cullin,  crew  member  of  the  Volant  Solo,  193d  Special 
Operationi  Group,  Harriiburg  Inicrnutiunul  Airport,  PA,  21  >22  Jon  1992. 
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ground  units  not  “show  their  hund"  by  shifting  forces  west  of  King 
Khalid  Military  City  before  Iraq  was  blinded.  After  the  start  of  the  air 
war,  the  18th  Airborne  Corps  began  its  shift  west.  With  Iraq’s  reconnais¬ 
sance  capability  destroyed  or  incapacitated,  Cralition  forces  moved 
unseen. 

In  lu  wake,  the  XVIII  Airborne  Corps  left  a  large  deception  ceil  in 
Saudi  Arabia.  Unit  poiitions  were  left  intact,  and  tite  deception  cell  was 
equipped  with  elecbonic  deception  gear  and  inflatable  decoy 
equipment.*'^ 

The  Marines  utilized  Ihsk  Force  Troy  to  aid  in  their  deception  plans. 
Tuk  Force  Troy  built  mock  artillery  pieces,  utilized  dummy  tanks,  faked 
helicopter  missions  into  and  out  of  areas,  and  continued  false  radio 
transmissions  to  deceive  Iraqi  intelligence  units.  In  addition,  the  Marines 
ran  diversionary  combined-arms  raids  into  Kuwait  supported  by  air  units. 
The  Navy  contributed  to  deception  by  conducting  exercises  to  pin  Iraqi 
troops  into  defensive  positions  on  the  beaches.  Navy  seals  conducted 
raids,  minesweepers  prepared  waterways,  amphibious  ships  practiced 
landings,  16-inch  guns  conducted  shore  bombardment,  and  aircraft  were 
tasked  onto  targets  near  the  likely  beaches.  Although  the  Marine  Corps 
did  not  conduct  an  amphibious  landing  in  the  Quif  War,  amphibious 
forces  greatly  aided  in  the  deception  program.  Reports  indicate  anywhere 
from  two  to  ten  divisions  of  Iraqi  troops  were  kept  in  the  “Are  sack’’  of 
Kuwait  due  to  Naval  activities  in  the  KTO.  None  of  these  operations 
would  have  been  as  easy  had  the  uir  not  been  controlled  by  Coalition 
forces.  Air  power  played  a  leading  role  in  strategic  and  tactical  deception 
efforts. 

Iraqi  Dactption 

Iraqi  forces  also  used  tactical  deception  as  part  of  their  campaign 
against  Coalition  forces.  Their  support  for  such  activities  was  limited  by 
several  factors.  They  did  not  have  the  reconnaissance  assets  nor  did  they 
have  the  extensive  variety  of  early-warning  equipment  as  the  Coalition 
forces.  The  Iraqis  did  however  have  one  important  advantage;  they  had 
been  on  the  receiving  end  of  Western  intelligence  products  during  the 
Iran-Iraq  war  and  knew  approximately  how  good  our  equipment  was. 


^'°Army  Aviation  in  Dtserl  Shield/Deserl  Slonn,  US  Army  Aviation  Center,  R 
Rucker,  AL,  3€362,  8  Jun  1992,  p  14. 
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They  also  knew  many  of  the  Coalition  weaknesses,  and  they  planned 
accordingly.^" 

[OHLETED]. 

[DELETED].^'* 

[DELETED].’'^  [DELETED]. 

After  the  start  of  the  air  campaign,  it  was  apparent  that  communi¬ 
cations  between  many  Iraqi  units  had  been  interrupted.  Therefore,  much 
of  the  tactical  deception  at  the  unit  level  was  probably  accomplished  inde¬ 
pendently  by  the  local  commander. 

The  Iraqis  attempted  to  use  smoke  to  achieve  both  strategic  and 
tactical  success.  They  applied  these  measures  throughout  the  KTO  and  at 
installations  within  Iraq  to  conceal  battlefield  operations  and  targets. 
Besides  smoke  generators  and  smoke  pots,  the  Iraqis  set  a  number  of 
different  objects  ablaze  to  create  clouds  of  smoke;  the  objects  included 
oil  filled  pits,  spills  along  pipelines,  oil  drums,  and  tires.  Some  Iraqi 
efforts  may  have  been  prompted  by  media  coverage  reporting  that 
Coalition  pilots  were  reluctant  to  bomb  "cloud  covered”  targets.’'^  The 
effects  of  smoke  were  twofold;  as  a  denial  measure,  it  obscured  targets 
and  prevented  complete  bomb  damage  assessment;  as  a  deception 
measure,  it  created  the  appearance  of  previous  damage,  possibly  where 
no  attacks  had  occurred. 

The  Iraqis  used  smoke  as  a  denial  and  deception  tactic  at  a  number 
of  sites.  The  use  of  smoke  generally  followed  the  Coalition's  targeting 


*"iraq  had  been  able  to  buy  a  constant  flow  of  Western  weapons,  pans,  and  supplies 
since  1970.  The  West  willingly  shared  National  Asset  products  with  some  of  the  Gulf 
Suites.  Near  the  end  of  the  Iran-lraq  War,  Iraq  was  buying  French  Satellite  data. 
Additionally,  Iraq  was  a  prime  user  of  Soviet  Bloc  sources,  training,  technology,  and 
intelligence.  Efralm  Karsh,  TAe /ran*/r<2q  War-  A  Military  Analysis,  1987.  Also  found 
in  Cordesmon,  Anthony,  and  Wagner,  Abraham,  The  Lessons  of  Modem  War,  Vol  II,  The 
Irandratf  War. 

’'*(S)  Msg  from  UTAIS  Ramstcin  ab  aE//tNOA.vi>  1904507.  Dec  1990. 

’'*(S)  ibid. 

3 14 

(S)  This  lactic  was  indeed  effective,  since  cloud  cover  did  impede  Coalition 
bombing  with  precision-guided  weapons. 
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priorities.  In  response  to  increased  Coalition  targeting  of  bridges,  smoke 
from  fires  set  near  bridges  was  used  to  obscure  the  structure  or  give  the 
false  impression  of  bomb  damage.  At  one  target  site  at  least  ten  smoke 
generators  produced  clouds  of  white  smoke,  concealing  portions  of  the 
facility.  One  Iraqi  deception  tactic  used  was  black  smoke  seen  emanating 
from  an  oil/tire  Are  at  an  ammunition  plant  that  in  reality  was 
undamaged.^'^ 

[DELETED]. 

On  a  more  strategic  level,  the  Iraqis  utilized  deception  tactics  in 
employing  their  Scud  missiles. 

[DELETED].”* 

In  conclusion,  both  sides  used  tactical  deception  tactics  to  their 
advantage.  Iraq’s  crude  methods  of  smoke,  concealment,  decoys,  and 
camouflage  aimed  at  hindering  Coalition  targeting  and  bomb  damage 
assessment  efforts.  On  the  other  hand.  Coalition  deception  practices  were 
completely  integrated  into  overall  operations  that  paralyzed  Iraq’s  ability 
to  conduct  warfare. 

Psychological  Operations  and  Air  Power 

Both  Iraqi  and  Coalition  forces  conducted  psychological  operations 
(PSYOP)  during  Desert  Sh'eld/Desert  Storm.  PSYOP  covers  a  wide  spectrum 
of  tactical  and  strategic  political  and  military  operations.  This  section 
focuses  on  psychological  operations  that  directly  involved  air  power. 

It  was  generally  acknowledged  that  the  effectiveness  of  psycho¬ 
logical  operations  was  notoriously  difficult  to  judge.  By  most  measures, 
Iraq’s  tactical  PSYOP  against  Coalition  forces  was  ineffective.  Its  strategic 
campaign,  however,  met  with  some  limited  success.  There  was  also 
evidence  that  U.S.  PSYOP  hod  a  positive  effect  on  the  outcome  of  the  war. 
The  United  States  used  a  wide  variety  of  air  assets  in  its  tactical  psyop 
efforts,  including  MC-130,  HC-130,  and  EC- 1 30  Volant  Solo  aircraft  plus 


Iraqi  Smoke  Denial  and  Deception  Measures,  D&D  [decoy  and  deception) 
Digest  91-03,  21  Feb  1991  apia/inid. 

*'*(S/NF/WN)  Christie  and  Barlow,  Scud  Campaign,  p  1-18, 


329 


B-52s,  F-16s,  Marine  F/A-18s,  and  Navy  A-6s.  U.S.  PSYOP  efforts 
included  dropping  29  million  leaflets,  coordinating  PSYOP  missions  with 
tactical  air  operations,  and  countering  Iraqi  PSYOP  efforts. 

The  aims  of  U.S.  psyops  were  to  reduce  the  morale  and  combat 
efficiency  of  enemy  troops  and  create  disaffection  within  their  ranks  and 
to  convince  enemy,  friendly,  and  neutral  nations  and  forces  to  take  ac¬ 
tions  favorable  to  the  Unites  States  and  its  allies. 

Recent  conflicts  have  s  .en  increasingly  close  integration  of  psyop 
with  combat  operations.  For  example,  the  1982  Falklands  War,  conflicts 
in  Afghanistan,  Africa,  South  and  Central  America,  and  U.S.  interven¬ 
tions  in  Grenada  and  Panama  all  had  important  PSYOP  dimensions,  psyop 
was  also  a  critical  part  of  terrorist  operations  during  the  70s  and  was  part 
of  the  Iraqi  plan  when  Saddam  implicitly  threatened  terrorist  activities 
before  to  the  Gulf  War.*” 

Iraqi  psyop 

Any  analysis  of  PSYOP  must  be  within  the  context  of  the  conflict  it 
was  intended  to  support.  In  this  case,  PSYOP  was  triggered  by  the 
2  August  1990  Iraqi  invasion  of  Kuwait.  The  overall  Iraqi  PSYOP  strategy 
appears  to  have  been  to  prevent  western  intervention,  deter  Coalition  air 
activity,  and  once  air  action  started,  to  limit  its  effectiveness.*" 

Iraqi  PSYOP  flowed  from  the  Ministry  of  Culture  and  Iiiformation 
under  the  strict  supervision  of  the  Ba’ath  Party,  the  Revolutionary 
Command  Council,  and  Saddam  Hussein,  llie  Iraqi  propaganda  system 
was  modeled  on  the  Soviet  system  and  was  similar  in  its  essentials  to  that 
of  most  other  totalitarian  countries.  The  Iraqi  psyop  campaign 
emphasized  religious  symbolism,  Arab  nationalism,  and  praise  of  Saddam 
Hussein.  The  themes  reflected  Iraqi  culture  and  politics.*"  A  basic 


*”Saddam'i  gathering  of  terrorists  in  Baghdad,  in  early  Sep  1990,  was  a  clear 
message  to  the  Coalition  not  to  start  any  military  action  against  Iraq.  The  threat  was 
convincing  on  the  buis  of  past  Middle  East  terrorist  activity.  Its  effect  was-felt  mostly 
by  the  air  travel  community,  both  domestic  and  international. 

*"ussocnM  Post  Operational  Analysis  of  Iraq  psyop,  unpublished.  1992,  p  13. 

p  16. 
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fallacy  of  Iraqi  PSYOP  planning  was  its  focus  on  the  characteristics  of  the 
sender,  rather  than  on  the  nature  of  the  receiver. 

The  apparent  initial  objectives  of  the  Iraqi  psyop  campaign  were  to 
rationalize  the  invasion  of  Kuwait,  gain  the  support  of  the  Arab  masses, 
discourage  nations  from  participating  in  the  U.N.  embargo,  and 
discourage  or  hinder  military  attacks  on  Iraq.  To  these,  an  additional 
objective,  rationalizing  incorporation  of  Kuwait  as  a  permanent  province 
of  Iraq,  was  added  later. 

Iraq  placed  few  restrictions  on  the  means  available  to  achieve  a 
PSYOP  desired  goal.  In  many  cases,  documentation  was  simply  manu> 
factured.  Furthermore,  the  Iraqi  campaigns  did  not  follow  western  logic. 
For  example,  Iraqi  PSYOP  criticized  the  Coalition  bombing  as  being 
inaccurate  one  day  and  stressed  the  destruction  wrought  by  highly  accu¬ 
rate  Coalition  bombing  the  next.  The  reported  accuracy  of  Coalition 
bombing  varied,  depending  on  how  it  could  best  enhance  the  Iraqi 
propaganda  campaign.^^ 

Strategically,  Saddam  met  with  some  early  successes.  He  used  Scud 
missiles  to  attack  Israel  and  Saudi  Arabia.  As  political  and  psychological 
weapons.  Scuds  were  useful  in  diverting  Coalition  attention  and  military 
effort  away  from  the  main  battlefield.  The  threat  of  chemical  warheads 
added  to  the  seriousness  of  the  threat.^*'  While  the  impact  of  the  Scuds 
was  militarily  negligible,  they  did  produce  emotional  and  psychological 
effects  (see  Table  15).”’ 


’’"Iraq  placed  military  reiourcei  around  civilian  Khooli,  mosques  etc.,  to  protect  the 
resources,  create  civilian  casualties,  and  n''utralize  Coalition  air  atUcks.  Much  of  the 
civilian  damage  ahown  by  Iraq  was  probably  attributable  to  spent  antiaircraft  projectiles. 

”'LI  Gen  Charles  A  Homer,  Oral  History  Intvw,  by  Jamison,  Davis,  and  Dorlow. 
“I  don't  think  any  of  ui,  first  of  all,  estimated  the  political  impact  of  the  Scud,  the  terror 
Induced,"  4  Mar  1992. 

’”Lt  Col  Z  Solomon,  "Psychological  Effects  of  the  Gulf  War  on  High  Risk  Sectors 
of  the  Israeli  Population."  Presented  at  the  Gulf  War  International  Symposium  and  World 
Psychiatric  Association  meeting,  27  Jon  1992.  'The  Scud  attacks  put  an  incredible 
amount  of  preuure  on  the  Israeli  population."  Tactically,  Israelis  are  prepared  to  respond 
to  military  attack.  "Our  people  and  our  flight  crews  were  very  frustrated  just  sluing  and 
waiting.  However,  when  the  Patriots  arrived,  even  though  most  knew  that  their  effects 
might  be  marginal  at  best,  it  was  an  uplifting  experience  for  the  people." 
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'Hible  15 

Israeli  Scud  Casualties 


Diract  CisiuliiM 
To  MluUo  Impscl 


Indirect  CatuslltM 


Death 

2 

Death: 

Heart  Attack 

4 

Injured 

232 

(Ou  Mask  Um) 

Injured;  (Running  or 

Suffocation 

7 

Driving  for  cover) 

Accident! 

40 

(Atropine  Injuriei) 

Auopine 

230 

(Hoipitoliied) 

Acute  Anxiety 

S44 

TaUl 

234 

Ibtal 

825 

A  total  of  1,059  Israeli  casualties  were  attributed  to  Scud  attacks.  The 
disparity  between  the  small  number  killed  by  Scuds  and  the  enormous 
Coalition  effort  devoted  to  anti-Scud  operations  highlights  the  importance 
of  the  psychological  effects.  The  number  of  self-inHicted  atropine  casual¬ 
ties  speak  for  itself.  The  Scud  attacks  induced  fear  among  the  Israeli  and 
Saudi  populations  and  threatened  the  integrity  of  the  Coalition.  T!iey 
combined  a  limited  military  technology  with  a  politically  effective  target¬ 
ing  policy.  In  addition  to  their  psychological  effects,  the  Scud  attacks 
diverted  significant  militaiy  resources  to  the  difficult  and  militarily  unre¬ 
warding  task  of  Scud  hunting.  Coalition  Scud  hunting  efforts,  together 
with  Patriots,  helped  the  Israelis  maintuin  their  policy  of  restraint. 
Patriots  had  a  calming  affect  on  both  the  Israeli  and  Saudi  public.’”  A 
tactical  military  response  thus  blunted  a  psychological  weapon  aimed  at 
the  heart  of  the  Coalition.  (See  "the  Scud  Hunt”  section  in  this  chapter 
for  additional  information.) 

Although  Iraqi  efforts  to  use  western  television  for  propaganda 
generally  failed,  they  may  have  had  some  effect  in  the  Arab  world. 
Saddam’s  attempt  to  generate  international  goodwill  through  personal 


appearances  with  liostages  was  an  example  of  badly  misreading  a  target 
audience.  Another  example  of  Iraq's  poor  use  of  western  television  was 
its  attempt  to  portray  an  industrial  target  sovck  by  Coalition  air  power  as 
a  “Laoy  Milk  Factory”  (with  signs  and  workers'  jacket  logos 
conveniently  printed  in  English).  These  efforts  were  quickly  dis-iussed 
as  crude  propaganda  by  all  except  the  most  gullible  or  arMwcstem,  but 
they  appear  to  have  had  some  internal  success.^” 

The  staged  televised  appearance  of  downed  Coalition  pilots  also 
proved  counterproductive.  Instead  of  inducing  the  Coalition  partners  to 
acquiesce  to  Iraqi  policy  goals,  they  alienated  a  worldwide  audience 
appalled  by  the  battered,  physical  condition  of  the  captives  and  their 
orchestrated,  mechanical  admissions  of  guilt.  It  was  obvious  that  the 
pilots  had  been  tortured.  The  resultant  backlash  produced  more,  not  less, 
support  for  the  Coalition.  This  Iraqi  propaganda  initiative  was  aimed  at 
U.S.  public  opinion.  The  evidence  suggests  that  the  campaign  was  de- 
signed  to  mimic  tactics  used,  with  some  effect,  by  North  Vietnam  during 
the  Southeast  Asia  conflict.^^  Iraqi  propagandists  apparently  thought  that 
presenting  live  interviews  with  captured  Coalition  pilots  would  stimulate 
the  U.S.  public  to  call  for  the  withdrawal  of  U.S.  forces.  The  response 
to  the  broadcast  came  swiftly.  All  western  governments,  the  public,  and 
the  media  severely  condemned  the  broadcast,  and  the  use  of  the  downed 
pilots  in  this  manner.”*  The  worldwide  condemnation  was  so 
overwhelming  that  the  broadcasts,  which  began  on  20  January,  ended  on 
24  January. 

Saddam’s  psyop  efforts  included  radio  broadcasts  to  U.S.  troops  in 
the  field  by  “Baghdad  Betty,”  reminiscent  of  those  by  "Tokyo  Rose” 
during  World  War  II.  Intended  to  lower  U.S.  troop  morale,  Betty’s 
messages  frequently  proved  comical  as  she  warned  American  servicemen 
that  their  wives  back  home  were  sleeping  with  “famous  movie  stars”  like 


the  Diary  of  an  Iraqi  Soldier,  written  during  the  air  and  land  attacks  In  Kuwait 
from  Jan  17>Feb  26, 1991 ,  the  anonymous  author  reacted  with  rei';ewcd  resolve  and  anger 
to  stews  of  the  Coalition  bombing  of  the  "Dairy  Factory."  Indicating  that  the  Baby  Milk 
Factory  propaganda  was  used  to  motivate  Iraqi  troops. 

^‘^U.SSOCOM  Post  Op  Analysis  of  Iraqi  psyop,  pp  3S-36 

”*Such  use  of  prisoners  is  forbidden  by  the  laws  of  warfare.  The  failure  of  the  Iraqi 
plan  was  partially  engineered  by  the  prisoners.  LT  Zaun,  for  example,  augmented  the 
battering  of  his  face  and  exaggerated  his  behavior  to  inform  the  world  the  Iraqis  were 
maltrrating  him. 
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Tom  Cruise,  Arnold  Schwarzenegger,  and  the  cartoon  character  Bart 
Simpson.”’ 

Iraq  also  used  PSYOP  leaflets.  Their  effects  on  the  military  forces  of 
the  Coalition  were  minimal.  However,  the  same  leaflets  were  received 
in  a  more  positive  way  by  some  segments  of  the  civilian  populations  in 
Coalition  and  Arab  Nations  Some  key  themes  of  the  Iraqi  leaflet  cam¬ 
paign  were:*” 

•  The  war  was  really  about  access  to  oil. 

•  The  U.S.  was  using  the  air  war  as  an  excuse  for  imperialism. 

•  The  U.S.  was  propping  up  a  corrupt  government  in  Kuwait.  (See 
Appendix  B  for  examples  of  Iraqi  PSYOP  leaflets  and  hand  bills.) 

The  Iraqi  leaflet  campaign  targeted  the  populations  of  Great  Britain. 
Germany,  France,  Australia,  Canada,  the  United  States,  and  the  Arab 
Nations  of  the  Coalition  with  varying  degrees  of  success.  It  was  hoped, 
that  like  Vietnam,  the  home  population  would  turn  on  their  own  military 
forces,  viewing  Coalition  aviators  as  baby  killers,  milk  factory  destroyers, 
etc. 


While  Iraqi  strategic  propaganda  found  a  receptive  audience  in  some 
quarters,  neither  public  opinion  nor  the  world  media  were  moved  as  the 
Iraqi  president  had  hoped.  Although  antiwar  demonstrations  took  place 
in  the  United  States  and  certain  European  Coalition  countries,  they  failed 
to  draw  significant  popular  support.  To  the  contrary,  public  support  for 
Coalition  troops  deployed  to  the  Persian  Gulf  remained  strong  throughout 
Desert  Shield  and  Desert  Storm. 

The  main  failure  of  Iraqi  propaganda  was  its  lack  of  credibility.  The 
propaganda  was  generally  f^ar  below  the  level  of  sophistication  of  the 
targeted  audiences.  Politically  aware  segments  of  the  population,  even 


”’lraql  Baghdad  Betty  was  monitored  by  both  USIS  and  the  ANC  193d  ‘‘Volant 
Solo."  Troops  were  able  to  listen  to  Baghdad  Betty  broadcasts  from  Kuwait. 

”'lraq's  PSYOP  War:  Targeting  the  Arab  world.  United  States  Army  Intelligence 
Agency  and  United  Slates  Army  Intelligence  and  Threat  Analysis  Center,  October  1990. 
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those  who  might  be  inclined  to  be  antiwar,  were  in  general  turned  off  by 
the  crude  Iraqi  attempts  to  manipulate  their  beliefs. 

United  States  and  Coalition  PSYOP  Planning  Phase 

The  Air  Force  had  no  PSYOP  doctrine  despite  its  role  in  planned  Joint 
PSYOP  Operations.  As  a  consequence,  the  planning  process  was  guided 
by  Army  doctrine,  which  called  for  the  conduct  of  “Psywar"  in  support 
of  U.S.  forces  in  combat.  The  in  combat  distinction  had  later  repercus¬ 
sions.  Early  in  Desert  Shield,  at  the  request  of  Central  Conunand’s 
Commander-in-Chief,  the  Commander-in-Chief  of  Special  Operation? 
Command  provided  a  PSYOP  planning  cell.  The  cell  produced  a  list  of 
sixty-four  strategic  PSYOP/Intemational  Information  proposals  for  inte¬ 
ragency  review.  The  theater  PSYOP  plan.  Burning  Hawk,  was  approved 
by  the  Commander-in-Chief  of  the  Special  Operations  Command  on  20 
September  1990.  From  this  point  on.  the  PSYOP  approval  system  began 
to  display  significant  weaknesses.^^’ 

Personnel  were  not  familiar  with  operational  chatters  and  lacked  an 
understanding  of  the  differences  between  clandestine  and  covert 
activities.*’”  [DELETED].”' 

Operational  Phase 

In  contrast  to  Saddam's  ineffective  psyop  efforts,  Coalition  psyop 
did  have  some  effect  on  Iraqi  soldiers.  The  Coalition  employed  four 
primary  psyop  methods;  radio  transmission,  loudspeaker  broadcasts, 
leaflet  dissemination,  and  enenty  prisoner  of  war  (BPW)  opetations.”* 
According  to  information  produced  by  U.S.  Special  Operations  Command 
(see  Figure  68),  different  types  of  operations  produced  different  levels  of 
effectiveness.*” 


**®lnivw.  USSOCOM  PSYOP  Planning  Cell,  CINCCENT.  1992. 

*“/fcW. 

*’‘(S)  Msg,  USCINCCENT/CCCC  lo  CJCS  WashlngTon.  DC.  dtoo5I300Z  Dec  1990. 
*’*USSOCOM  Post  Operational  Analysis  of  PSVOP,  p  4-4. 

*”/W.  p  4-5. 
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Figure  68^“ 

PSYOP  Effort  and  Relative  Effectiveness  in  the  Persian  Gulf 


'  29  Million  leaflets  dropped  In  theater 

•  17+  hours  per  day  of  radio  transmitting 
1 9.5  hours  per  day  aerla!  broadcasting 

•  Over  73,000  Iraqi's  reached  through  PSYOP 

•  Impact  on  surrenders  based  ori  exposure  and 
type  of  effort 


EXPOSURE  &  EFFECTIVENESS  PERCENTAGES 


LEAELEIS 

RADIO 

LQUJeBf’tMEHS 

%  Exposed  to  PSYOP 

98 

58 

34 

%  Believed  PSYOP  Msg 

86 

46 

18 

%  Influenced  to  act 

70 

34 

16 

(S)  Based  on  inteirogaiiona  of  Iraqi  EPWs  accomplished  by  members  of  il.c  I3ih 
PSYOP  Battalion  (Reserve)  (EPW),  Fl.  Snelling,  MN.  The  13th  PSYOP  BN  is  a  one  cl -u  kind 
unit  designed  for  quality  assurance.  It  dees  not  produce  PSYOP;  rather.  It  analyzes  and 
evaluates  the  PSYOP  produced  by  other  units  to  determine  effectiveness  and  credibility. 
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It  is  extremely  difficult  to  measure  the  overall  effectiveness  of  PSYOP 
and  even  more  diffi  cult  to  measure  the  effectiveness  of  separate  tactical 
PSYOP  efforts.  For  example,  many  Iraqi  EPWs  appear  to  have  been  influ¬ 
enced  by  leaflets  but  made  the  final  decision  to  surrender  only  when 
exposed  to  a  loudspeaker  team.”*  Others  reported  being  influenced  by 
a  Volant  Soio  radio  broadcast  but  made  the  final  decision  only  after  being 
exposed  to  a  leaflet,  hearing  reports  of  effective  bombing,  being  within 
earshot  of  a  BLU-82,  or  hearing  a  favorable  report  on  how  BPWs  were 
being  treated.  In  contra.st  to  Iraqi  PSYOP,  Coalition  PSYOP  focused  on  the 
intended  audience  and  was  conducted  in  concert  with  overwhelming  air 
and  ground  campaigns.  Of  the  targe  number  of  BPWs,  the  proportion 
attributable  to  PSYOP,  as  opposed  to  direct  military  action,  is  unknown  in 
the  final  analysis. 

The  four  sets  of  operations-radio  transmission,  loudspeaker  broad¬ 
casts,  leaflet  drops,  and  the  actions  taken  by  BPW  teams-began  at  two 
different  times.**^  The  Coalition’s  tactical  leaflet  and  radio  activities  were 
initiated  in  January  1991  to  coincide  with  the  start  of  the  air  campaign. 
The  loudspeaker  and  bpw  actions  began  in  February  with  the  start  of  the 
ground  campaign.  The  following  sections  explain  the  major  operations. 

Radio  Transmissions 

In  the  Persian  Gulf  Theater  of  Operations,  six  broadcast  platforms 
were  established  and  used;  aerial  platforms  (EC-1 30  Volant  Solo  aircraft) 
and  ground  radio  slation.s.  The  Volant  Solo  aircraft  were  available  in 
August;  however,  their  use  was  put  on  hold  until  late  November.  Volant 
Solo  was  first  used  on  Thanksgiving  Day.  22  November,  when  the 
aircraft  broadcasted  the  Voice  of  America  (voa)  service  in  Arabic  to 
areas  voa  could  not  reach.  Volant  Solo  operations  had  the  positive  effect 
of  establishing  an  airborne  platform  as  a  credible  broadcaster. 

Loudsptaker  Broadcasts 

PSYOP  loudspeaker  operations  were  accomplished  by  two-  or  three- 
person  teams  directly  supporting  forward  combat  units.  Teams  normally 
consisted  of  one  or  two  noncommissioned  officers  and  an  interpreter  or 


”’(S)  Ibid. 

***USS0C0M  Post  Operational  Analysis  of  PSYOP. 
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communications  specialist.  Loudspeaker  teams  broadcasted  prepared 
messages.  Occasionally  a  team  would  ad  lib  a  broadcast  if  the  pressures 
of  the  moment  demanded  and  if  the  language  skill  and  initiative  of  the 
team  permitted.  Feedback  from  some  EPWs  indicated  that,  while  “leaflets 
and  radio  showed  us  how  to  surrender,  loudspeaker  teams  told  us 
where.’*”’ 

The  U.S.  Marines  of  Task  Force  Shepard  employed  Army  PSYOP 
loudspeaker  and  air  power  in  a  unique  counterbattery  tactic.  Iksk  Force 
Shepard  was  tasked  to  screen  the  front  of  the  1st  Marine  Division.  A 
PSYOP  loudspeaker  team  was  assigned  to  each  company.’”  The  loud¬ 
speaker  teams  would  drive  along  the  border  playing  audio  tapes  simulat¬ 
ing  the  sounds  of  tanks  and  light  armored  vehicles.  These  tactics  elicited 
responses  from  Iraqi  radar  and  artillery.  Marine  F/A-1 8  Fast  FACS  would 
spot  the  fire  and  call  in  Coalition  tacair  to  conduct  counterbattery  fire, 
llie  ploy  worked  ten  times.  The  Marines  were  also  able  to  draw  fire 
with  “Rap”  and  “Country  Western"  music.  Surrender  tapes  and  rock  and 
roll  music  did  not  draw  fire.’” 

LitlfUt  Drops 

Leaflets  and  other  forms  of  printed  PSYOP  proved  especially  effective 
in  terms  of  audience  penetration.  Of  the  targeted  audience-300, 000-plus 
Iraqi  troops-calculations  based  on  EPW  interviews  suggest  that  approxi¬ 
mately  98  percent  read  or  were  otherwise  exposed  to  the  29  million 
leaflets  dropped  in  the  theater.’^  Most  epws  were  found  clutching 
leaflets  in  their  hands  or  hiding  them  somewhere  in  their  uniforms.’^' 
The  leaflets’  language  was  simple  and  straightforward.  They  incorporated 


p  4-3. 

’^'rhe  Marinei  used  PSYOP  loudspeakers  at  company  level  and  the  Army  used 
loudspeakers  at  Brigade  level. 

’”lntvw,  Lt  Col  ClifTord  Myers,  USMC,  Commander,  Task  Force  Shepard,  199?  L.t 
Col  Myers  acknowledged  that  the  PSYOP/air  countcrbattcry  fire  was  different,  but  effec¬ 
tive.  He  further  suues  that  EPWs  coming  into  hit  area  reported  that  their  officers  and 
NCOS  walked  the  line,  shooting  anyone  attempting  to  surrender  after  a  bombing/broadcast 
episode. 

Bated  on  inlerrogationt  of  Iraqi  epws  accomplished  by  members  of  the  13th 
rsYOP  Battalion  (Reserve)  (BPW),  Ft.  Snelling,  MN. 

’^'SI3th  Military  Intelligence  Brigade  (Forward),  4lh  CAG  CA  Group  2d  MARDIV. 
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visual  appeals  for  an  audience  that  seemed  to  respond  psychologically  and 
emotionidly  to  a  visual  medium.  Weather  conditions  characteri?^  by 
low  humidity  and  generally  moderate  winds  translated  into  good  air  drops 
and  low  loss  through  scattering  and  deterioration.  These  attributes 
combined  with  generally  effective  theme  choice,  audience  vulnerabilities, 
and  effective  Coalition  military  action  resulted  in  large  numbers  of 
surrenders. 

Examples  of  leaflets  distributed  during  operations  in  the  Gulf  are 
included  in  Appendix  B.  The  first  set  in  this  appendix  shows  Iraqi  PSYOP 
leaflets,  and  the  second  set  shows  copies  of  Coalition  PSYOP  leaflets. 

B'52  LtqfUt  Optrations 

An  important  precept  at  work  in  the  radio  and  leaflet  operations  was 
operant  conditioning,  using  fixed,  positive  reinforcement.  Tactical 
PSYOPers  announced  to  certain  Iraqi  ground  units  that  they  were  to  be 
bombed.^^^  That  specific  unit  was  then  attacked.  The  repeated  cycles  of 
announcement-and-execution  helped  persuade  the  audience  that  the  mes> 
sage  and  delivery  means  were  credible  and  that  surrender  was  a  viable 
alternative  to  a  useless  death. 

In  late  January  1991,  the  4th  PSYOP  Group  asked  if  the  Air  Force 
would  support  a  campaign  to  tell  the  Iraqis  when  they  were  going  to  be 
bombed  and  by  what  aircraft.  A  plan  was  presented  and  approved  to 
incorporate  PSYOP  with  B-S2  strikes  along  the  front  lines.  The  Concept 
of  Operation  for  such  missions  outlined  a  plan  to  print  and  disseminate 
leaflets  to  specific  Iraqi  units.  I'he  leaflets,  together  with  radio  broad¬ 
casts,  would  specify  which  Iraqi  unit  or  units  would  be  hit  the  next  day 
(see  Figure  69).  TTie  following  day,  centaf  would  bomb  the  specified 
unit  with  three  B-S2s.  This  would  be  followed  with  another  day  of 
leaflets  indicating  that  the  same  unit  would  be  bombed  again  and  that 
surviving  Iraqi  soldiers  should  defect  or  desert.  The  next  day,  CENTAF 
would  bomb  the  same  unit.  CENTAF  continued  to  support  this  effort.  By 
the  stall  of  the  ground  war,  as  many  as  eight  B-S2s  were  dedicated  to 
these  missions,  and  the  U.S.  Army  revop  commander  was  effectively 
influencing  the  employment  of  strategic  PSYOP  forces.^*'' 


Intvw,  CENTAF  PSYOP  Liaiion  Officer,  After  Action  Rpt,  1992. 
Jack  Summe,  centaf  PSYOP  Liaison  Officer,  memo,  1992. 
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Figure  69 

B*52  Leaflet  Operations 


Above: 

Trantlatlon: 

'0«Mrl  Storm  It  coming  to  vour  oroo.  Flee  Immedlotslyl' 


Below 

Trantlatlon; 

"‘Saddam  s  Army  Intend!  uiing  your  city  ai  o  protective  botrier  to  hide  behind. 
Saddam  doesn  t  care  about  you  or  your  family.  But  the  Joint  Forces  do  not  wish  to  hurt 
Innocent  civilians,  so  toke  your  belongings  and  head  North  to  a  safe  place  ' 
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EPW  Operations 


EPW  team  operations  proceeded  sequentially  and  logically  from  the 
other  operations  and  provided  pretesting  and  post-testing  of  PSYOP  materi¬ 
als  for  future  missions.^  During  surrenders,  loudspeaker  and  bpw  teams 
helped  to  counteract  the  degraded  command  and  control  among  thousands 
of  Iraqi  forces,  while  at  the  sante  time,  providing  a  locus  for  humanitarian 
assistance.*^^ 

Intelligence  sources  interviewed  EPWs  from  six  different  Iraqi  Army 
and  Republican  Guard  Divisions  who  provided  similar  stories  on  the 
combined  impact  of  the  air  campaign  and  psychological  operations.^^ 
Two  EPW  stated  that. 

Their  own  tanks  had  become  the  enemy  of  their  soldiers  because  high 
flying  aircraft  could  destroy  them  without  warning,  even  at  night. 

Others  in  the  same  units  stated  that 

Their  desertion  rates  skyrocketed  and  the  air  campaign  left  their  troops 
weak  and  demoralized,  the  A- 10  was  the  aircraft  that  destroyed  most  of 
the  equipment,  the  B-SZs  induced  the  greatest  fea^*  and  the  leaflets  that 
announced  the  impending  B-S2  strikes  prompted  desenions. 
Additionally,  the  non-stop  air  strikes  made  it  impossible  for  Iraqi 
commanders  to  stop  the  flow  of  soldiers  away  from  their  units.^^ 


^^USSOCOM  Post  Operational  Analysis  of  PSYOP,  p  4-9. 

”’/W,  p  4-10, 

^^^e  3l3lh  Military  Intelligence  Brigade  (PWD)  is  trained  for  EPW  Interrogations 
and  uses  a  variety  of  methods  to  validate  EPW  responses.  The  findings  of  the  51 3th  have 
been  Independently  verified  by  the  1 3(h  PSYOP  BPW  Company  and  released  by  the  Joint 
Staff  Information  Service  Center.  Marines  of  the  4ih  CAO,  CA  Group,  '2d  MARDIV  also 
report  similar  findings. 

^^\S)  U.S.  Army  Special  Ops  Cmd,  Historical  Monograph,  p  81. 
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An  Iraqi  unit,  which  surrendered  to  the  Marines  weeks  before  the  start  of 
the  ground  war,  indicated  that  leaflets  told  them  how  to  surrender.  Most 
of  the  surrendering  troops  had  leaflets  on  their  person 

During  Desert  Shield  and  Desert  Storm,  Coalition  forces  conducted 
combined  psychological  operations.  These  psychological  operations  in 
concert  with  overwhelming  military  force  proved  to  be  a  successful 
partnership. 
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IVaining 

An  air  force's  aircraft  and  weapons  may  enjoy  technical  superiority, 
and  it  may  have  developed  superior  tactics,  but  if  the  personnel  flying 
those  aircraft  are  not  proficient  in  executing  the  tactics,  the  air  force  will 
still  be  the  loser.  This  chapter  addresses  training,  the  means  by  which 
tactical  proficiency  is  developed.  It  asks  three  basic  questions:  first,  did 
the  U.S.  air  forces  and  those  of  our  Coalition  Allies  train  the  way  they 
fought?  Secondly,  were  any  particular  kinds  of  training  more  or  less 
useful?  Finally,  were  combat  skills  honed  or  degraded  during  Desert 
Shield  preparations  for  the  war? 

These  questions  will  be  addressed  in  the  three  sections.  The  first 
addresses  training  conducted  before  the  war,  considered  in  light  of  its 
significance  to  Desert  Storm.  Both  the  training  of  the  individual  and  the 
training  of  units  are  considered.  The  second  section  addresses  training 
accomplished  during  Desert  Shield.  This  section  pays  particular  attention 
to  data  reflecting  on  the  competing  demands  of  training  and  combat  readi¬ 
ness.  It  also  studies  training  development  and  the  exercises  set  up  to 
prepare  for  the  war.  The  third  section  looks  at  training  lessons  learned 
during  Desert  Storm.  l>.e  focus  is  on  tactics  developed  and  trained  for,  but 
proved  unsuitable  in  the  war.  The  topics  presented  in  these  three  sections 
are  expanded  where  necessary  in  the  appropiiate  appendices  to  the  Report. 

Maintaining  the  Combat  Edgt  in  Ptacetime 

In  terms  of  training,  the  U.S.  a>r  forces  that  deployed  during  Desert 
Shield  were  considered  combat  ready  and  able  to  engage  the  Iraqis  had 
they  crossed  the  border  into  Saudi  Arabia.  This  suite  of  readiness  reflected 
a  DOD  commitment  of  resources  to  a  peacetime  training  regimen  for  a 
variety  of  global  contingencies.  Training  efforts  in  theater  further  refined 
this  training  regimen.  Preparing  aviators  for  combat  was  at  the  hcoir  of 
this  commitment,  and  it  is  a  complex  evolution.  Developing  combat 
readiness  in  the  aviator  proceeds  in  sUiges,  beginning  with  undergraduate 
flight  training  (pilot  or  navigator),  moving  through  initial  weapon  system 
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qualification,  and  concluding  with  continuation  training  of  the  aviator  as  a 
member  of  a  mission-qualified,  combat-ready  aircrew. 

The  nK>st  demanding  training  environment  experienced  during  the 
typical  aviator’s  career  is  undergraduate  pilot  or  navigator  training.  During 
this  period,  basic  flying  skills  are  taught  at  a  rapid  pace,  challenging  the 
individual  both  mentally  and  physically.  Officer  students  are  evaluated  on 
their  ability  to  master  complex  tasks  in  a  demanding  environment  under 
time  constants  and  psychological  pressure.  Those  able  to  complete  the 
undergraduate  flight  training  programs  demonstrate  the  essential  personal 
traits  necessary  to  continue  to  the  next  building  block  in  the  training  expe¬ 
rience.  All  U.S.  services  conduct  separate  pilot  U'aining  (and 
navigator/flight  officer  training)  to  meet  their  specific  requirements.  Ap¬ 
pendix  C  provides  a  summary  of  the  training  accomplished. 

Before  assignment  to  an  operational  squadron,  the  aircrew  pilot 
undergoes  specialized  training  and  completes  an  initial  qualification 
course  in  an  aircraft  type  relevant  to  the  squadron’s  overall  mission. 
Acquiring  flying  skills,  systems  knowledge,  and  general  tactics  in  the 
assigned  aircraft  are  the  main  objectives  of  this  phase  of  training.  In¬ 
structors  with  considerable  operational  experience  in  the  specific  aircraft 
type  supervise  and,  in  many  cases,  conduct  the  training.  Tactics  training 
is  guided  by  appropriate  regulations:  Multi-Command  Manual  3-1  series 
for  the  Air  Force,  and  appropriate  Naval  Aviation  Training  and  Opera¬ 
tions  Procedures  Standardization  publications  and  tactical  manuals  for  the 
Navy  and  Marines.  The  initial  qualification  training  provides  pilots  with 
the  basic  knowledge  and  skills  required  to  oecome  qualified  within  the 
operational  unit.  Representative  costs  and  course  length  for  the  Air  Force 
F-16  replacement  training  program  is  given  below  in  Table  16.  The 
figure  makes  two  points,  one  explicitly  and  one  implicitly.  First,  training 
in  combat  aircraft  is  intense  and  expensive.  Second,  it  covers  a  wide 
range  of  mission  capabilities. 

Following  assignment  to  an  operational  squadron,  but  before  achieving 
fully  qualified  status  within  the  unit,  the  newly  assigned  aircrew  undergoes 
local-area  odentation,  theater  indocuination,  and  unit-specific  tactics. 
Combat-ready  status  is  achieved  upon  completion  of  the  mission 
qualification  training.  In  all  U.S.  Air  Force  operational  units,  the  pilots 
must  maintain  currencies  as  dictated  by  the  Air  Force  regulation  51-50. 
Table  17  lists  the  number  of  days  that  can  elapse  before  an  aircrew's 
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currency  status  for  a  specific  flight  event  becomes  invalid.  These  curren¬ 
cies  required  continuation  training  during  Desert  Shield. 


Table  16' 

Flying  IVaining  Syllabus  For  F*16  Replacement  IValnlng  Unit 


Flight  IValning 

Sortlee 

Houri' 

Transition 

6 

8.3 

Instniments 

*4 

6.0 

Advanced  Handling 

1 

1.3 

Intercepts 

5 

7.7 

Basic  Fighter  Maneuvers 

13 

13.3 

Air  Combat  Maneuvers 

3 

3.0 

Surface  Attack 

13 

18.4 

Surface  Attack  Tactical 

5 

6,5 

Night  Transition 

*1 

2.0 

Night  Surface  Attack 

Tankers  (included  in  phases) 

*1 

(4) 

2.0 

52 

68.2 

Training  Days 

Academics 

Simulators 

Cost  (FY  91  dollars) 


113 

239.5  hours 

38.5  hours 
$1,012,310 


'Course  data  provided  by  WCR  David  Millsmith  from  Hq  Air  Combat  Command,  29 
Jun  1992. 


tactical  Air  Command  syllabus  F-16  coboo  wyM,  Oct  1990, 
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Table  17 
Currencies^ 


Event  Experienced  Inexperienced 


Demanding  Sortie 

30 

21 

Landing 

43 

30 

Night  Landing 

30 

13 

ACBT  (air  combat  training) 

60 

43 

Low  Altitude  Operations 

6C 

43 

Weapons  Delivery 

90 

60 

Night  Weapons  Delivery 

6 

30 

Air  Refueling 

180 

180 

Formation  'lUkeoff 

90 

60 

Formation  Landing 

90 

60 

Precision  Approach 

43 

30 

Particular  squadron  training  requirements,  beyond  those  common  to 
all  Air  Force  units,  are  driven  by  the  tasking  of  the  individual  unit.  All 
units  are  required  to  maintain  proficiency  in  operations  characteristic  of 
those  they  could  expect  in  their  assigned  operating  region.  Table  18 
details  pre-Gulf  War  theater  tasking  for  all  Air  Force  flying  units  that 
participated  in  Desert  Shield  and  Desert  Storm.  It  also  identifies  those 
units  that  participated  in  Green  Flag  90-4,  the  last  major  joint.  Air  Force- 
sponsored.  electronic  >varfare  exercise  before  Desert  Shield.*  A  salient 
fact  to  emerge  from  the  data  is  that  all  units  fighting  during  Desert  Sto.'m 
also  had  to  train  for  commitment  in  Europe  (USAFE),  with  the  sole 
exception  of  the  three  F-16  squadrons  of  the  363d  Tactical  Fighter  Wing 
stationed  at  Shaw  AFB,  South  Carolina. 


^Ma)  Stan  Hill,  centaf/xoott  briefing,  "Highler  Training  In  Desert  Shield."  The 
numbers  represent  the  maximum  number  of  days  allowed  between  completion  of  the 
required  events.  In  other  words,  an  experienced  pilot  must  complete  a  demanding  sortie 
at  least  every  thirty  days. 

*Qreeii  Flag  exercises  were  conducted  by  the  37th  Fighter  Weapons  Wing  at  Nellis 
AFB,  NV,  aitd  differ  from  Red  Flag  exercises  only  In  that  their  primary  emphasis  Is 
electronic  warfare.  Green  Flag  90-4  was  in  progress  when  Iraq  invaded  Kuwait  on  2  Aug 
1991,  and  Is  thus  of  direct  relevance. 
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'Tnble  18 

Unit  Tukings  PrC'Descrt  Shield* 


[DELETED) 


(DELETED) 


Individual  units  develop  their  training  programs  from  theater  requirements 
and  relevant  directives  of  their  parent  Major  Command.  Routine  training  to 
maintain  combat  proficiency  encompasses  a  wide  range  of  missions  and 
weapons  delivery  options.  Using  the  F-16  as  an  example,  Table  19  gives  the 
numbers  of  sorties  and  desired  tactical  capabilities  for  an  F>16  pilot  in  the 
363d  Tactical  Fighter  Wing.  The  key  concept  here  was  that  of  graduated 
levels  of  combat  capability,  a  management  too)  establishing  standards  of 
performance  in  various  maneuvers  and  weapon  delivery  tactics.  The  tool 
provides  higher  headquarters  with  a  measure  of  a  unit's  level  of  readiness  and 
suitability  for  a  given  tactical  scenario.  Table  19  provides  a  representative  Air 
Force  example  of  how  this  concept  is  applied.  The  other  services  use  equiva¬ 
lent  methods  to  maintain  the  desired  level  of  combat  readiness.  The  underly¬ 
ing  point  is  that  the  >  methods  work. 


*(S)  The  numbers  of  units  deployed  and  the  command  relationships  came  from: 
usciNCCENT  OPLAN  1002,  usciNCEUK  OPLAN  4102,  usciNCPAC  o(n>N  5027,  and  Green  Flag 
90-4  After  Action  Repon. 
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Command  regulations  further  quantify  and  define  the  required  proficiencies. 
With  regard  to  Table  19,  an  aircrew  “qualified”  for  an  event  maintains  a  higher 
level  of  proficiency  than  one  who  is  “familiar.”  In  many  cases,  “familiar"  means 
that  a  requirement  has  been  met  without  regard  to  accuracy  or  proficiency.  The 
goal  is  to  spread  the  practice  of  these  events  throughout  the  training  cycle  so 
aircrews  do  not  lose  overall  proficiency.  The  qualification  criterion  for  dropping 
or  firing  ordnance  is  either  an  actual  weapon  release  or  a  simulated  weapon 
release  within  realistic  launch  parameters.  This  simulated  release  is  then  validated 
by  film  recorders  in  either  the  training  munition  or  the  cockpit.^  Using  these 
requirements,  squadrons  can  plan  training  programs  to  keep  all  aircrews  proficient 
in  the  areas  required  for  combat  readiness. 

Although  they  share  a  core  of  basic  requisites  and  common  procedures, 
flight  skills  required  in  each  area  of  the  world  vary.  In  Europe,  with  its  peculiar 
weather  conditions,  low-altitude  flying  is  stressed.  Areas  without  prominent 
terrain  features  for  threat  evasion  and  navigation  necessitate  unique  tactics. 
Individual  aircrew  readiness  is  skewed  towards  the  theater  for  which  the  unit  is 
tasked  for  deployment.  In  addition  to  individual  aircrew  readiness,  squadrons 
train  regularly  with  other  units  and  participate  in  exercises  designed  to  maintain 
the  readiness  of  the  squadron's  capability  to  deploy  and  hght  (see  Appendix  F, 
“Flag  Exercises”). 


*lbui.  pp  19-2). 
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Ibble  19 

F*16  Graduated  ComtMt  Capability  Requirements,  363d  tfw 
Minimum  lyaining  Required  Per  Pilot  Every  Six  Months^ 


SortiM 

Air-to-Surface 

30 

Air-to-Air 

17 

Air-to-AJr  Night 

- 

Advance  Handling 

1 

eXher 

II 

EvenU 

Radar  Laydown 

Familiar 

VSD  (visual  system  delivery) 

Familiar 

VLB  (visual  level  bomb) 

Familiar 

loA 

Familiar 

High  Angle  Dive  Bomb 

(Xtalifled 

LLLO  (low  level  low  drag) 

Familiar 

LRDT  (long  range  dive  lots) 

Familiar 

Dive  Bomb 

Familiar 

Low-An£.le  Dive  Bomb 

Qualihed 

Low-Angle  Strafe 

Familiar 

Maverick 

(Qualified 

Surface  AtUtek  w/FAC 

2 

Low-Altitude  Iknical  Navigation 

8 

Combined  Force  Thtining 

- 

Medium-Altitude  Tactics 

- 

Intercepts  Day/Night 

12/- 

Air-to-Air  Refueling 

3 

Joint  Maritime  Operations 

— 

The  Red  Flag  series  of  tactical  training  exercises  conducted  at  Nellis  afb, 
Nevada,  was  the  most  noteworthy  exercise  for  U.S.  and  Coalition  aircrews  and 
one  of  the  predominant  factors  in  the  success  of  Desert  Storm.  Red  Flag 


^363d  Fighter  Wing  MSO  IIKMOZ  Dec  91,  P-16  Graduated  Combat  Capability  Pro¬ 
gram. 
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affected  mote  tactical  aircrew  members  who  flew  in  E)esert  Shield  and  Desert 
Storm  than  any  other  single  tactics  training  program.^  Moreover,  tactical, 
realistic  composite  force  training  lessons  learned  during  Red  Flag  exercises  were 
generally  considered  by  Air  Force  commanders  to  have  had  a  strong  positive 
effect  on  Air  Force  performance,  a  view  mirrored  by  the  Coalition  partners.’ 
Red  Flag  exercises  challenged  units,  aircrews,  and  support  personnel  to  imple¬ 
ment  and  evaluate  their  readiness  planning.  A  more  detailed  examination  of 
both  the  histoiy  of  Red  Flag  and  the  typical  training  provided  there  are  found 
in  Appendix  F,  “Flag  Exercises.’* 

In  summary,  training  to  maintain  combat  readiness  in  peacetime  is  a  complex 
problem.  Stringent  requirements  often  prepare  the  squadrons  for  combat  in  a 
particular  area  of  the  world.  However,  well  trained  personnel  can  be  flexible: 
routine,  ongoing  training  provided  a  solid  basis  for  Desert  Shield;  training  during 
Desert  Shield  prepared  the  Coalition  air  forces  for  war.  This  training  is  the 
subject  of  the  next  section. 

Training  In  thseri  Shield 

The  units  initially  deployed  to  Saudi  Arabia  soon  found  conflicts  between 
normal  proficiency  training  requirements  and  preparation  for  the  immediate  war 
at  hand.  The  training  programs  established  during  peacetime  to  quantify  the 
minimum  levels  of  training  appropriate  for  mission  readiness  (i.e.,  afr  51-50 
requirements)  remained  in  effect  during  Desert  Shield.  As  discussed  in  the 
previous  section,  the  regulations  institutionalized  unit  training  requirements  and 
formed  mission  objectives  for  scheduled  sorties.  However,  in  the  initial  days, 
the  Coalition  feared  that  Iraq  might  continue  its  push  south.  It  was  thus  neces¬ 
sary  that  training  strike  a  balance  between  preparing  for  immediate  invasion  of 
Saudi  Arabia  and  maintaining  proficiency.  Crews  required  to  stay  on  alert, 
however,  would  shortly  become  noncurrent  in  essential  skills  and  maneuvers, 
necessitating  additional  training  programs  to  retrain  them. 

In  the  early  stages  of  E)esert  Shield,  units  prepared  for  an  Iraqi  attack  into 
Saudi  Arabia  with  an  expected  thrust  towards  the  eastern  oil  fields,  the  “D-Day” 


*lntvw,  Gen  Robert  D.  Russ,  TAC  Attack  Department  of  the  Air  Force,  TAG 
SP  127-1  Volume  31,  issue  3,  Mar  1991. 

’Extracted  from  discussions  with  personnel  from  Hq  aafce  on  30  Apr  1992.  Content 
of  discussions  was  the  substance  of  the  aafce  tlp  Gulf  War  Conference  Report, 
AFOOAT/S-078/92. 
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plan.  Training  for  this  attack  anticipated  the  use  of  air  power  in  close  air 
support  and  air  interdiction  roles,  which  would  include  limited  strategic  attacks 
towards  Baghdad.  On  one  hand,  to  be  prepared  foi  combat,  aircraft  had  to  be 
fueled  with  weapons  loaded  and  readied  for  launch.  On  the  other  hand,  the 
aircraft  were  needed  for  combat  training,  which  would  subject  the  aircraft  to  risk 
and  require  additional  maintenance.  Flight  training  thus  inevitably  degraded 
readiness  over  the  short  term. 

The  35th  Tactical  Fighter  Wing,  an  F-4G  “Wild  Weasel”  unit,  provides  a 
representative  example  of  this  problem.  The  primary  mission  of  the  unit  was 
destroying  and  suppressing  surface-to-air  missile  systems.  After  arrival  in  the 
Oulf,  the  unit  maintained  alert  with  the  appropriate  external  tanks  and  ordnance 
to  accomplish  the  sead  mission.  Aircrews,  however,  expressed  the  need  for 
air-to-air  training  in  light  of  the  anticipated  Iraqi  threat.  To  prepare  aircraft  for 
this  training,  safety  considerations  dictated  that  live  ordnance  had  to  be  down¬ 
loaded  and  the  external  tank  configuration  changed,  an  obvious  compromise  to 
mission  preparedness.  The  solution  was  to  keep  the  majority  of  unit  aircraft  on 
alert  and  configured  for  the  primary  sead  mission  and  reconfigure  six  aircraft 
for  air-to-air  combat  training.'^ 

Soon  after  arrival  in  theater,  it  became  apparent  that  crews  would  lose 
proficiency  if  training  programs  were  not  reinstated.  In  response,  centaf 
initiated  a  Coalition  staff  to  define  and  set  training  priorities  and  arrange  host 
nation  training  facilities.  Responsibilities  for  the  development  and  execution 
of  unit  training  remained  with  the  commanders  of  service  components,  but 
CENTAF  maintained  the  responsibility  for  developing  the  operational  concept 
and  plans  for  overall  b'aining.  CENTAF’s  priorities  were  (1)  maintain  deterrent 
and  defensive  posture,  (2)  practice  mission  profiles  that  would  be  expected 
during  combat  operations,  and  (3)  be  ready  to  respond  to  an  Iraqi  invasion  of 
Saudi  Arabia."  Units  accomplished  as  much  ground  training  as  possible  and 
requested  waivers  of  other  training  requirements  (such  as  emergency  procedure 
simulator  training),  when  necessary. 

Flight  training  depended  upon  air  space  and  weapon  ranges  and  required  host 
nation  support.  Gradually,  Saudi  Arabia  made  national  bombing  ranges 
available  fur  military  use,  which  was  to  include  low-altitude  training  routes 


‘°(S/NF)  Charles  L  Starr,  "Special  Study  History  of  the  3Slh  Tactical  Fighter  Wing 
(Provisional)  Operations  Desert  Shield  and  Desert  Storm,"  14  Apr  1992,  p  1 13. 

"  M^i  Hill. 
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despite  intense  competition  for  existing  training  airspace.  Training  was 
additionally  affected  by  unfamiliar  meteorological  conditions,  notably,  blowing 
sand  and  dust;'^  austere  living  and  woricing  conditions:  extreme  heat  from 
August  through  October;  and  a  lack  of  practice  training.  It  is  important  to 
realize  that  preparedness  is  a  complex  problem,  especially  in  a  forward  deployed 
location.  Commanders  develops!  programs  to  maintain  proficiency  and 
emphasize  the  tactics  anticipated  for  the  Saudi/Iraq  theater.  Minimum  sortie 
rates  were  established  to  ensure  minimum  combat  capability  (see  Table  20). 

ThblelO 

Aircrew  SoiHc  Rates’^ 


Aircraft  WMkly  Monthly 


A-IO 

7 

EF-lll 

F-4G 

2 

8 

F-15 

3 

11-13+ 

F-I3E 

3 

11 

F.I6 

2-3+ 

11-13+ 

F-lli 

2 

7 

F-II7 

24- 

9 

RF-4 

3 

12 

AVERAGE  2J  10 


Training  accomplished  during  Desert  Shield  fell  into  three  broad  categories; 
desert  acclimatization,  local-area  orientation,  and  mission  preparation.  Initial 
training  of  U.S.  and  Coalition  air  forces  deployed  to  Saudi  Arabia,  and  later  to 
Turkey,  began  with  local-area  orientation  and  training  designed  to  familiarize  the 
aircrews  with  flying  conditions  peculiar  to  Southwest  Asia.  Problems  such  as 
haze  and  sand  posed  particular  difTiculties  for  helicopter  crews,  for  whom  low- 
altitude  night  operations  posed  severe  hazards.'* 


'^Lt  Col  Richard  Comer,  USAP,  Commander,  MH-33J  Squadron  History  of  Desert 
Shield/Desen  Storm-20  SOS,  undated. 

Hill. 

'*U  Col  Comer. 
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Aircrews  arriving  in  Saudi  Arabia  needed  to  adjust  to  local  flying 
conditions  and  be  integrated  into  the  theater  planning.  Who  managed  air  space 
control?  What  navigation  aids  were  available?  Landscape  in  urban  areas  is 
surrounded  by  diffused  light  at  night,  but  what  about  the  desert?  Only  centaf 
forces  did  not  regularly  train  within  the  theater.  Previously,  the  problem  had 
been  compounded  by  the  limited  number  of  in-theater  exercises  such  as  Bright 
Star,  and  these  were  limited  in  scope  and  involvement. 

DtMrt  Acclimatization 

Ihble  1 8  illustrates  the  lack  of  dedicated  training  for  Southwest  Asia.  The 
Wild  Weasels  stationed  in  the  desert  at  George  afb  comntented, 

Probably  one  of  the  biggest  things  we  learned  was  how  to  fly  in  this 
desert-which  is  different  than  the  desert  at  George.  Therr  are  different 
weather  considerations,  visibility  considerations.  The  effects  of  heat  have 
modified  the  way  we  fly  the  airplane.  Something  as  mundane  as  not 
being  able  to  turn  some  of  our  sensors  on  [radar,  etc.]  while  on  the 
ground  has  caused  us  to  train  in  o  new  way.’’ 

Lastly,  civilian  aviation  requirements  competed  with  military  aviation  require¬ 
ments  by  restricting  low-altitude  training,  and  the  Saudi  range  restrictions 
(maximum  altitude  15,000  feet  MSL)  compromised  training  realism.'*  But, 
since  aircrews  were  on  the  verge  of  war,  they  needed  to  know  how  well 
everything  was  going  to  work  and  develop  tactics  to  compensate  for  shortfalls. 

As  the  size  and  diversity  of  deployed  Coalition  air  forces  continued  to 
grow,  airspace  and  military  training  areas  became  saturated.  Additional  military 
operating  areas  were  negotiated  for  use  as  air-to-  ground  training  ranges,  which 
were  important  so  that  aircrews  could  maintain  weapons  delivery  proficiency  and 
check  aircraft  release  systems.  Efforts  were  made  to  ensure  that  all  crews  had 
expended  live  munitions  and  thoroughly  understood  safe  escape  and  weapons 
effects  before  Desert  Storm.  Hq  uscentap/RSAF  exercises  provided  a  vehicle 
for  multinational  composite  force  training  and  basic  proficiency  for  crews  with 
alert  commitments. 


’’(S/NF)  Starr. 

problem  also  existed  in  the  continental  United  Sutei,  where  civilian  aviation 
competes  for  utilization  of  all  air  and  ground  ranges.  Only  ranges  in  restricted  airspace 
such  as  the  Red  Flag  ranges  were  conducive  to  medium-altitude  tactics. 
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In  September,  CENTAP  instituted  weekly  package  training  exercises  to 
promote  interoperability  and  integrated  training.  The  objectives  of  these  exercis¬ 
es  were  to  familiarize  pilots  and  controllers  with  local  terrain  and  meteorological 
conditions  in  possible  combat  areas  and  to  demonstrate  to  Coalition  land  forces 
that  air  support  could  be  used  safely  close  to  their  positions. 

Exercises  increased  in  size  and  complexity  as  Desert  Shield  progressed. 
Exercise  emphasis  shifted  early  from  supporting  the  defensive  D-Day  plan  to 
supporting  the  evolving  offensive  air  campaign  plan,  with  deception  playing 
a  rntyor  role.  Exercise  Imminent  Thunder,  conducted  in  November  1990, 
promoted  joint  and  combined  training  and  interoperability.  It  included  an 
amphibious  operation  and  considerable  air  play.  The  training  focus  had  moved 
from  a  defensive  reaction  to  an  Iraqi  attack,  and  finally  to  an  offensive  scenar¬ 
io  that  included  the  liberation  of  Kuwait.  The  objectives  for  the  air  forces 
included  exercising  a  D-Day  alert  package  and  the  command  and  control 
process  for  close  air  support,  air  interdiction,  and  offensive  counterair  in  a 
coordinated  manner.  Imminent  Thunder  involved  over  2,300  total  sorties, 
including  1 .300  close  air  support  missions. 

At  the  same  time,  the  overall  planning  focus  was  changing.  The  “Black 
Hole"  strategic  planning  cell  in  Riyadh  was  developing  an  offensive  plan  in 
accordance  with  Central  Command’s  desire  that  the  first  phase  of  war  against 
Iraq  be  composed  entirely  of  air  attacks  on  Iraq  and  Kuwait.  As  this  plan  was 
fleshed  out  and  targets  identified,  training  was  modified  to  prepare  for  the 
offensive  air  war. 

With  the  new  focus  on  the  central  area  of  Iraq,  a  study  of  the  dense 
antiaircraft  artillery  concentrations  in  Iraq’s  air  defense  network  prompted 
some  units  to  emphasize  training  for  medium-altitude  (5,000-25,000  feet) 
ingress  and  attacks.  Training  missions  took  on  new  emphasis;  some  tactics, 
others  timing  and  coordination,  and  others  dress  rehearsals  of  actual  missions. 

Exercises  tested  the  procedures  for  these  new  offensive  plans.  The  Thnk- 
er/Air  Space  Control  Exercise,  for  example,  manned  all  the  awacs  orbits,  then 
cycled  a  large  number  of  fighters  through  air  refueling  from  a  tanker  in  a  short 
time.  Similarly,  the  Border  Air  Refueling  and  Intercept  Exercise  developed  air 
combat  readiness  and  increased  fighter/  awacs  proficiency.  As  17  January 
approached,  these  exercises  also  served  to  lull  the  Iraqis  into  a  false  sense  of 
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security  because  they  became  accustomed  to  seeing  a  periodic  high  level  of 
night  operations.'^  The  deception  would  serve  well  on  the  first  night  of  the  war. 

This  section  focused  on  the  mainstream  air  training  conducted  in  Saudi 
Arabia.  Appendix  E  to  this  Report  presents  a  compilation  of  all  Desert  Shield 
exercises.  All  airpower  forces  brought  particular  capabilities  to  Desert  Storm. 
Discussions  of  their  training  are  available  in  the  following  appendices;  B-S2s, 
Appendix  Q;  SOP,  Appendix  H;  and  Navy/Marine  Corps.  Appendix  I. 

Dfserf  Storm  Training  Ltssons  Ltamod 

Desert  Storm  provided  the  crucible  for  testing  the  previous  training  of 
Coalition  units.  The  intent  of  the  exercises  during  Desert  Shield  had  been  to 
prepare  units  for  the  anticipated  conflict  but,  as  with  all  wars,  the  conflict  did 
not  develop  exactly  as  expected.  As  the  war  progressed,  shortcomings  in 
training  were  noted,  procedures  corrected,  and  lessons  passed  to  other  units. 

Perhaps  the  most  crucial  question  in  tite  initial  stage  of  the  war  was  wheth¬ 
er  to  continue  to  fly  low-the  focus  of  most  Desert  Shield  and  preconflict  train- 
ing-or  to  move  to  medium  altitudes  in  Uie  face  of  Iraqi  antiaircraft  artillery. 
During  Desert  Shield,  some  units  analyzed  the  Iraqi  opposition  and  transitioned 
to  medium-altitude  ingress  and  attacks.  Others,  however,  continued  training  at 
low  level.  The  argument  was  summed  up  by  a  Royal  Air  Force  Jaguar  pilot  at 
a  postconflict  NATO  bictics  symposium. 

The  major  decision  that  we  had  to  make  was  which  UKtics  to  employ, 
low-level  or  high-level.  The  arguments  in  favor  of  employing  low-level 
uctics  included  the  following;  the  aircraft  itself  and  its  weapons  system 
have  been  optimized  for  low-level  operations;  our  weapons  stocks  consist¬ 
ed  predominantly  of  cluster  and  rutarded  bombs  which  could  only  be 
delivered  from  low-level;  and  the  pilots  have  been  specifically  uained 
over  the  years  to  operate  in  the  low-level  regime  and  this  was  where  we 
initially  thought  we  would  be  the  most  comfortable  and  indeed  the  most 
effective.  We  were  therefore  leaning  towards  the  opinion  that  you  should 
‘fight  the  wav  vou  train*  and  that  we  should  suiy  at  low-level.  This  was 
in  fact  the  way  that  we  planned  and  the  way  that  we  intended  to  execute 
our  pre-planned  ‘D*  day  targets,  should  they  have  been  Uisked." 


'^(S)  Large  border  exercises  were  frequently  scheduled  for  Wednesday  nights,  and 
the  air  campaign  started  on  a  Wednesday  night. 

"Extracted  from  discussions  with  personnel  from  Hq  aafce  on  30  Apr  1992. 
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Some  units  did  “fight  the  way  they  trained.”  In  the  early  days  of  the  war, 
B~S2s,  F-Ills,  EF'llls,  RAP  Tornados,  and  some  Navy  units  conducted  their 
attacks  from  low  level.  However,  the  intensity  of  the  antiaircraft  artillery  encoun¬ 
tered  and  the  inability  of  the  Iraqi  Air  Force,  along  with  the  reduction  of  the  sur¬ 
face-to-air  missile  threat  due  to  Coalition  suppre^ion  of  enemy  air  defenses,  con¬ 
vinced  these  units  to  conduct  operations  at  minium-altitude.  Thi.s  tactics  change, 
for  which  training  had  not  been  emphasized,  led  to  other  problems. 

For  example,  the  issue  of  F-16  weapons  employntent  caused  difficulties 
during  the  initial  days  of  the  war.  A  postconflict  analysis  states. 

Initial  mission  effectiveneu,  in  terms  of  “bombs  off  on  first  pass,”  was 
less  than  desired.  There  are  multiple  reasons  why  this  happened,  to 
include  the  confusion  of  the  first  ^ys  of  combat,  and  the  defensive 
maneuvers  required  for  survival.  However,  another  reason  was  the  low 
knowledge  level  of  medium-  and  high-altitude  delivery  corstrainU.  Due 
to  the  previous  low-altitude  training  emphasis  or  lack  of  medium-altitude 
releases,  few  pilots  were  exposed  to  some  of  the  associated  problems,  such 
as  extremely  high  crouwinds  and  high  0  releases  due  to  delay  cues.  It 
should  be  noted  that  even  though  there  was  a  training  deficiency,  the 
learning  curve  was  sleep." 

It  is  important  to  note  that  aircrew  training  quickly  overcame  the  problems. 
[DELETED] 

[DELETED].” 

Other  errors  affecting  impact  points  could  be  caused  by  early  or  late  bomb 
release  due  to  target  anticipation,  aircraft  buffeting  due  to  winds,  or  cross  wind 
errors.  The  bottom  line  was,  the  farther  away  from  the  target  a  nonguided 
munition  is  released,  the  more  uncertainty  as  to  its  exact  impact. 
[DELETED].”  [DELETED]. 

[DELETED] 


’’(S/NF/WN/NC)  Taciicd  Analysis  Bullttin.  Vot  91-2,  Jul  1991,  p  4-13. 
“(S/NF/WN/NC)  toid,  p4.13. 

”(S/NF/WN/NC)  Ibid. 
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[DELETED].” 

[DELETED]. 

Problems  were  not  limited  to  those  of  the  Coalition;  A:;  U.S.  F-l  SEs  exited 
Iraqi  airspace  after  attacking  Scud-associated  targets  in  Northwest  Iraq  on  the  first 
night  of  (he  air  war.  they  observed  a  MlO-29  pilot  shoot  down  his  wingman,  and 
then  fly  into  the  ground.” 

Peacetime  preparation  has  always  been  an  optimization  between  cost  and 
value  gained.  Training  involves  munitions,  aircraft,  aircrews  and  support 
personnel,  training  ranges,  and  airspace.  Air-to-air  training  in  particular  re¬ 
quires  large  amounts  of  airspace,  since  maneuvers  in  both  the  horizontal  and 
vertical  planes  are  involved.  Frequently,  air  traffic  control  puts  restrictions  on 
the  airspace  boundaries,  forcing  training  engagements  to  be  flat  and  artihciat. 
Air-to-ground  units  having  difficulty  scheduling  weapons  delivery  ranges  and 
the  associated  airspace  can  only  practice  high-altitude  weapons  deliveries  with 
advanced  coordination  with  the  Federal  Aviation  .\dministration.  The  A- 10 
Wing  Weapons  Officer  at  King  Fahd  Airport  reported  the  following  problems 
due  to  peacetime  practices; 

Restrictions  on  chaff  and  flare  usage  in  (he  United  Kingdom  meant  that  the 
chaff  and  flare  systems  of  the  Jets  were  rarely  fully  used  prior  to  deploy¬ 
ment.  The  squadron's  jets  required  much  trouble  shooting  of  their  chaff 
and  flare  dispensing  systems  while  preparing  for  combat.  During  the  war, 
it  became  apparent  that  pilots  wore  unsure  or  unaware  of  procedures  for 
rchoming  the  THple  Ejector  Rack  (TER)  after  bombs  were  unloaded  during 
Integrated  Comb«(  TUms.  Rehoming  the  ter  is  a  maintenance  function 
which  could  have  been  avoided,  had  we  not  Just  simulated  reloading  weap¬ 
ons  during  peacetime  exercises.  These  are  Just  two  examples  of  problems 


”(S/NF/WN/NC)  IbUi,  F-16  working  group,  pp  4-14  •  4-15.  (Although  both 
techniques  were  identified  os  (raining  habit  patterns,  they  are  not  limited  to  flying 
aircrafl.) 

*^S/NF/WN/NC)  !hid.  The  same  incident  was  described  in  Aviation  Week  and 
Space  Technology,  18  Feb  1991 .  It  said  that  an  Iraqi  Mlo-29  shot  down  his  partner  aircraft, 
then  crashed  in  an  early  Desert  Storm  mission.  [DELETED) 
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caused  by  a  lack  of  usi'Ke  of  weapon  systems  during  our  training  prior  to 
deployment  for  Deseit  Shield.^ 

In  conclusion,  the  story  of  training  for  Desert  Storm  was  a  success  story, 
one  that  began  long  before  the  Iraqi  invasion  of  Kuwait.  Training  adjustments 
made  in  Desert  Shield  convincingly  demonstrated  the  inherent  flexibility  that 
training  conferred.  The  force  that  defeated  Iraq  was  decades  in  the  making  and 
emphasized  realistic,  combat-oriented  training  from  the  beginning.  Realistic 
training  was  stressed  as  a  constant  theme  through  the  development  of  not  only 
the  individual  but  also  the  Coalition  force.  The  factors  and  practices  enabling 
the  development  of  this  force,  and  training  of  the  aircrews  that  flew  missions, 
prepared  them  for  this  war.  Red  Flag  was  a  constant  theme  mentioned  by  pilots 
and  aircrews  as  instrumental  in  their  training.  Desert  Shield  training  took  this 
common  ground  as  a  building  block  for  the  evolving  air  campaign.  For  exam¬ 
ple,  newer  tactics  grew  out  of  a  recognition  that  aircrews  needed  to  release 
weapons  at  medium-  to  high-altitude,  and  Desert  Shield  training  exercises 
provided  opportunities  to  sharpen  that  skill. 

Aircrews  did  not  come  to  the  Arabian  Peninsula  during  Desert  Shield  to 
train  for  a  war;  they  came  prepared  to  fight  a  war.  This  was  the  result  of 
years  of  U.S.  air  training  effort  as  well  as  the  recurring  overseas  exercise 
deployments  to  the  Southwest  Asia  region.  The  investment  in  training  over 
the  decades  between  the  Vietnam  War  and  the  Gulf  War  reaped  dividends  in 
terms  of  U.S.  lives  saved  in  combat,  a  truly  meaningful  measure  of  merit.  The 
training  of  the  personnel  had  indeed  matched  the  quality  nf  the  weapons 
systems  and  tactics,  and  the  combination  of  the  three  overwhelmed  the  enemy. 


^^Repoft  given  by  Captain  Meir,  Wing  Weapons  Offleer,  A-IO,  King  Fahd  Airport, 
to  AAPCE  Oulf  War  Conference.  Note  that  this  was  as  much  a  maintenance  and  puaculimc 
procedures  problem  u  a  training  problem.  Source;  HQ  aafce  tlp  Gulf  War  Conference 
Report. 
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Conclusions 

Addressed  within  the  operational  and  strategic  context  established  by 
the  other  reports  in  the  Survey,  the  preceding  discussion  suggests  a 
number  of  conclusions.  The  most  obvious  is  that  the  weapons,  tactics, 
and  training  brought  to  bear  in  aerial  combat  played  a  m^jor  role  in 
establishing  the  tempo,  driving  the  conduct,  and  determining  the  outcome 
of  the  Gulf  War. 

Iraqi  CapabUUits 

Saddam  Hussein's  forces  clearly  had  the  capacity  to  inflict  con¬ 
siderably  greater  losses  on  Coalition  forces  than  they  did.  Iraq's  air 
force,  while  outnumbered  and  outclassed,  nevertheless  possessed  signifi¬ 
cant  numbers  of  capable  systems,  notably  the  Mirage  F-1  and  the 
MIG-29.  If  aggressively  and  competently  used,  these  aircraft  could  have 
caused  serious  problems  for  the  Coalition.  Iraq  also  possessed  significant 
numbers  of  highly  capable  SAMs,  backed  by  a  large  antiaircraft  artillery 
force,  all  linked  to  capable  early-warning  radars  through  the  KARI  air  de¬ 
fense  system.  While  the  system  lacked  the  capacity  to  counter  the  full 
weight  of  Coalition  air  power,  it  could,  if  operated  as  advertised,  have 
enabled  Iraqi  commanders  to  coordinate  defensive  efforts  far  more  effec¬ 
tively  than  they  did.  It  is  important  to  note  that  not  all  Iraqi  forces 
displayed  a  lack  of  tactical  skill  and  initiative;  the  Scud  mobile  missile 
force  is  an  obvious  case  in  point. 

Coalition  attacks  on  command  and  control  targets  reduced  the  Iraqi 
air  defenses  almost  immediately  to  uncoordinated  local  efforts.  An 
analysis  of  the  effectiveness  of  the  suppression  of  enemy  air  defense 
(SEAD)  missions  on  radar-directed  defensive  systems  shows  a  clear  cotre- 
lation  between  high-speed  antiradiation  missile  (HARM)  shots,  and  the 
reduction  in  Iraqi  radar  emissions.  Also,  HARM  use  led  to  a  rapid  and 
dramatic  decline  in  guided,  as  opposed  to  unguided,  firings  of  Iraqi  radar 
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missiles  and  in  Coalition  aircraft  looses  to  radar  missiles.'  At  the  same 
time,  Iraqi  SAM  and  antiaircraft  artillery  gunners  did  not  exhibit  any  great 
degree  of  cleverness  or  initiative.  In  the  absence  of  Iraqi  records,  the 
lackluster  performance  supported  by  bpw  interviews  suggests  deficiencies 
in  leadership,  training,  or  both,  but  the  sharp  decline  in  radar  missile 
effectiveness-a  decline  not  noted  in  infrared  missile  or  antiaircraft  artil¬ 
lery  effectiveness-  testifies  positively  as  to  the  effectiveness  of  Coalition 
tactics.^ 

One  Iraqi  tactical  success  story  was  the  handling  of  the  Scud  mobile 
missile  force.  The  Iraqi  mobile  missile  force  exhibited  impressive 
competence  in  camouflage,  concealment,  and  communications  security. 
Although  a  definitive  assessment  is  not  possible,  it  is  apparent  that  at  a 
minimum,  the  Iraqis  were  able  to  employ,  and  at  the  same  time  largely 
preserve,  their  mobile  intermediate-range  ballistic  missile  capability 
despite  a  m^jor  commitment  of  U.S.  and  Coalition  resources  to  the 
anti-Scud  campaign. 

Wtapons  Systems 

Among  U.S.  and  Coalition  aerial  weapons  systems,  the  outstanding 
successes  were  the  F-117  stealth  fighter,  the  Tomahawk  cruise  missile, 
laser-guided  bombs  (LGBs)  used  in  combination  with  night-capable  target 
acquisition  and  designator  systems,  and  the  harm.  The  F-117  und 
Tomahawk,  both  examples  of  sophisticated,  highly  complex  and  expen¬ 
sive  weapons  systems,  performed  as  advertised,  demonstrating  unprece¬ 
dented  tactical  capabilities  with  important  operational  and  strategic  ramifi¬ 
cations.  These  two  systems  enabled  U.S.  air  power  to  penetrate  a  den.se 
and  sophisticated  air  defense  net  and  attack  directly  at  the  heart  of  enemy 
power  without  preliminary  suppressive  attacks  and  without  aircrew  losses. 
The  combination  of  LOBs  and  night-capable  target  acquisition  and  desig¬ 
nator  systems  deprived  Iraqi  forces  the  cover  of  darkness  to  a  degree 
unprec^ented  in  aerial  warfare.  There  were,  however,  significant 
limitations  to  the  Coalition’s  ability  to  exploit  this  capability;  most 
Coalition  aircraft  were  unable  to  both  drop  and  guide  lob>,  and  a  very 


'(S/NF/WN/NC)  For  more  infomiation  lee  Uw  ^ecls  and  Efftctiventss  rcpt)rt. 

^LoBiet  and  Damage  indicted  by  radar  sxMi  drop  precipilouily,  but  once  Cuulitioii 
oircrad  abandoned  low  altitude  taclici  on  day  three,  loiaei  and  damage  Indicicd  by  IK 
SAMs  and  aaa  remain  euenilaily  consuuit. 
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high  proportion  of  LGBs  were  dropped  by  a  relatively  sntall  number  of 
platforms,  specifically,  F-lllFs,  F-117s,  F-15Es,  and  A-6Es.  As  did  the 
F<117  and  Tomahawk,  harm  performed  as  advertised,  making  a  major 
contribution  to  the  sead  effort. 

The  heavy  Air  Force  investment  in  aerial  refueling  platforms,  with 
a  strength  of  694  tankers,  was  another  success  story.^  Air  ref  leling  gave 
U.S.  and  Coalition  air  power  enormous  tactical  flexibility,  and  Air  Force 
tankers  supported  Coalition,  Navy,  and  to  a  lesser  extent  Marine  as  well 
as  Air  Force  sorties.  The  KC-10  and  the  KC-13SR  made  dispropoitionate 
contributions  to  the  refueling  effort,  the  former  because  of  its  large  fuel 
offload  and  ability  to  reconfigure  from  flying  boom  to  probe  and  drogue 
configuration  in  flight  and  the  latter  because  of  the  increased  tactical 
flexibility  bestowed  by  its  highly  fuel-efficient  turbofan  engines. 
Although  Marine,  Navy,  and  Royal  Air  Force  tankers  also  made  signifi¬ 
cant  contributions,  they  were  responsible  for  a  considerably  smaller  share 
of  refueling  sorties  and  pounds  of  fuel  transferred  than  were  Air  Force 
tankers.  Since  the  vast  majority  of  U.S.  and  Coalition  tactical  platforms 
had  relatively  short  combat  radiuses,  air  refueling  became  a  tactical 
necessity.  Among  major  Coalition  strike  platforms,  only  B-52s 
conducting  operations  from  Saudi  Arabia  could  strike  targets  anywhere 
in  Iraq  without  air  refueling.  F-1 1  Is  and  A-6s  could  strike  some  targets 
in  Iraq  and  the  kto  without  air  refueling,  and  forward-based  A- 1  Os  and 
AV-8s  generally  operated  without  tanker  support;  as  a  practical  reality  all 
other  strikes  required  air  refueling.^  All  F-1 17  sorties  were  air  refueled, 
and  F-4G  “Wild  Weasels"  with  their  fuel-inefficient  J-79  engines  were 
particularly  dependent  on  tanker  support. 

Weapon  systems  were  not  devoid  of  deficiencies,  Perhaps  the  most 
dramatic  was  the  inability  of  Coalition  aircraft  to  acquire  and  attack  Iraqi 


^(S)  The  USAF  tanker  fleet  consisied  of  59  KC-IOs  and  635  KC-l35s,  including  269 
KC-135Rs;  information  from  Air  Foice  Air  Staff,  Mobility  Forces/XOFM,  Maj  Collins, 
16  Dec  1992.  Air  Force  Association  Almanac  for  1991.  Of  these,  29  KC-lOs  and  193 
KC-135S  (65  of  them  KC-135R8),  were  deployed  in  the  AOR  at  the  peak  of  the  Dcscn 
Storm  and  another  17  KC-lOs  arid  69  KC-l35s  (26  of  them  KC-l35Rs),  were  operating 
in  direct  support  from  outside  the  aor.  For  more  information  on  the  USAt'  Tanker  Fleet, 
see  the  (S/NF/WN/NC)  Logistics  report. 

''(S)  The  above  statement  summarizes  a  complex  set  of  relationships  and  ignores  the 
fact  that  aerial  refueling  was  used  as  much  for  operational  flexibility  as  for  simple  range 
extension. 
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mobile  missile  systems  using  onboard  sensors  with  any  degree  of 
consistency.  The  switch  from  low-  to  medium-altitude  bombing 
deliveries  highlighted  tactics  and  training  problems  and  exposed  hardware 
and  software  deficiencies.  Neither  dod  nor  the  Air  Force  had  adequately 
anticipated  the  need  for  a  conventional  deep-penetrating  “bunker-busting” 
munition  like  the  GBU-28. 

Combat  search  and  rescue  in  Desert  Storm  had  significant  problems. 
The  Air  Force  MH-S3J  was  the  only  Coalition  combat  rescue  platform 
capable  of  operating  in  a  high-threat  environment.  But  the  crews,  though 
well  trained  in  their  primary  special  operations  mission,  were  not  trained 
in  combat  search  and  rescue  tactics,  dually  important,  the  one  MH-S3J 
squadron  in  theater  had  a  primary  special  operations  mission. 
Additionally,  command  and  control  relationships  were  complex,  not 
clearly  defined,  and  contributed  to  the  loss  of  an  Army  CH-47  committed 
to  a  rescue  mission. 

Tactics 

Flexibility  was  a  dominar^t  tactical  characteristic  of  U.S.  air  power 
in  Desert  Storm.  Thougli  not  all  the  Coalition  air  forces  possessed 
equivalent  hardware  resources  and  most  were  not  as  thoroughly  trained 
in  large  composite  force  tactics-the  Royal  Air  Force  was  an 
exception-Coalition  air  forces  did  share  this  advantage  in  flexibility  to 
varying  degrees.  Examples  of  this  inherent  tactical  flexibility,  a  product 
of  hard,  realistic  training  and  a  tactical  culture  which  demands  and 
rewards  initiative,  are  imbedded  in  the  preceding  chapters  of  this  renoit. 
Here,  two  examples  will  suffice:  the  first  was  the  ability  of  U.S.  aircrews 
to  improvise  refuelings  and  find  their  way  to  their  targets  despite 
unforecasted  adverse  weather  and  other  unplanned  obstacles.’  The  second 
was  the  successful  use  of  B-S2  bombing  to  create  psychological  effects 
on  Iraqi  forces  Procedures  for  the  bombings  were  devised  and 
implemented  by  relatively  junior  SAC  officers  in  Saudi  Arabia  in 
response  to  Central  Command’s  desire  to  place  the  Republican  Guards 
and  other  Iraqi  ground  forces  under  constant  pressure. 


’(S)  Comment  by  Col  Bobby  Rufkin,  USAF,  Commander  of  Red  Flag,  to  Dr.  John 
Guilmartin,  OWAPS,  30  Jan  1992.  as  Red  Rag  commander,  Col  Bufkin  had  dealt  with 
elements  of  all  the  major  participating  Coalition  air  forces  in  an  intense  training 
environment  and  was  familiar  with  their  equipment  and  training  methods. 
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Electronic  warfaie  played  a  larger  role  in  Desert  Shield  and  Desert 
Storm  than  in  any  previous  conflict.  U.S.  air  forces  dominated  in  this 
arena.  The  United  States  fielded  a  wider  array  of  specialized  electronic 
warfate  platforms  than  any  other  nation  could  have  done  and  applied 
them  to  good  effect  in  a  tactically  coordinated  manner.  The  success  of 
the  SEAD  campaign  was  largely  a  reflection  of  the  ability  of  the  Coalition 
to  dominate  the  electromagnetic  high  ground.  The  Constant  Source 
network  for  collecting  and  disseminating  information  about  enemy 
electronic  threats  made  important  contributions  to  this  struggle  and 
represents  a  significant  success  story  in  its  own  right. 

The  SEAD  campaign  itself  represents  a  tactical  success  of 
considerable  magnitude.  The  successful  tactical  integration  of  a  wide 
range  of  diverse  assets,  including  EF«I11  and  EA-6  jammers  and  F-4G 
Wild  Weasels,  provides  a  prime  example  of  the  flexibility  already  noted. 

Training 

It  is  axiomatic  that  superior  weapons  systems  can  be  rendered 
ineffective  by  poor  or  poorly  executed  tactics.  It  is  equally  axiomatic  that 
hard,  realistic  training  is  the  bedrock  requirement  for  the  development  of 
sound  tactics  and  for  good  tactical  execution.  The  accuracy  of  both  of  these 
observations  was  richly  demonstrated  in  the  Gulf  War.  positively  by 
Coalition  forces  and  negatively  by  Iraqi  forces.  The  negative  case  is  most 
apparent  in  the  utter  lack  of  tactical  success  achieved  by  the  Iraqis  v/ith 
aircraft  well  up  to  world  standards-the  MIG-29  and  Mirage  F-l-and  the 
mediocre  results  they  obtained  with  excellent  surface-to-air  missile  and  gun 
systems,  notably  the  Roland,  SA-6,  SA-8,  and  ZSU  23-4.‘  Paradoxically, 
the  positive  case  is  harder  to  make  because  the  high  tiaining  standards  of 
Coalition  and-particularly-U.S.  air  forces  made  the  tactically  difficult  look 
easy.  In  short,  the  intensive,  realistic,  combat-oriented  training  paid  off. 


argument  that  overwhelming  numbera  of  generally  superior  Coalition  airerafi 
denied  the  Iraqi  Air  Force  the  chance  to  demonstrate  its  tactical  capabilities  does  not  hold 
up  historically.  Two  examples  from  World  War  II  make  the  point:  In  1939,  the  Polish 
Air  Force,  surprised,  outnumbered,  and  (lying  obsolete  aircraft,  outscored  the  Luftwaffe 
in  air-to-air  kills.  The  number  of  highly  trained  Japanese  pilots  were  depleted  in  1942-43 
and  by  1943  were  faced  by  overwhelming  numbers  of  U.S.  aircraft,  almost  all  of  them 
technically  superior.  The  Japanese  did,  however,  field  a  small  number  of  state-of-thc-urt 
fighters  in  the  final  months  of  the  war,  and  in  the  hands  of  some  of  the  few  surviving 
capable  pilots,  these  achieved  dramatic,  if  isolated,  successes. 
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The  millions  of  dollars  and  thousands  of  hours  spent  to  support  training, 
especially  in  a  series  of  exercises  such  as  Red  Flag  conducted  at  Nellis  afb 
in  Nevada,  the  National  Military  Training  Center  at  Fort  Irwin  in  California, 
the  Marine  Corps  training  areas  at  Twentynine  Palms  in  California  and  at 
Yuma  in  Arizona,  the  Navy  ranges  at  NAS  Fallon  in  Nevada,  and  in  a  host 
of  other  exercises  throughout  the  world,  proved  their  worth. 


While  planee  were  being  readied  pilots  were  briefed 
for  the  firat  daylight  attack. 
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Appendix  A 


Definition  of  Aerial  Missions 

Definitions  of  Tactical  Air  Missions  and  Tasks  Flown  in  Operation 
Desert  Storm' 

Counter  Air:  missions  conducted  to  attain  and  maintain  a  specified 
degree  of  air  superiority  by  destroying,  neutralizing,  or  disrupting  enemy 
air  power.  Counter  air  involves  both  offensive  and  defensive  operations 
as  well  as  the  suppression  of  enemy  air  defenses.  The  ultimate  goal  is 
total  air  superiority. 

Offensive  Counter  Air  fOCAi:  missions  normally  conducted  through¬ 
out  enemy  airspace  and  designed  to  destroy  or  neutralize  enemy  air 
power  close  to  the  source.  This  may  be  accomplished  through  an  air- 
to-air  engagement  or  an  air-to-surface  attack  of  an  enemy  airfield  and 
its  facilities.  Friendly  forces  have  the  initiative  to  conduct  oca  at  a 
time  and  place  of  their  choice. 

Defensive  Counter  Air  fDCA>:  missions  operations  normally  conducted 
over  friendly  territory  in  reaction  to  enemy  initiative.  There  are  two 
types  of  active  air  defense:  area  defense  and  point  defense. 

1 .  Area  defense  is  more  flexible  but  requires  a  high  degree  of 
discipline  and  coordination  to  avoid  missing  an  inbound  enemy. 
The  air  component  commander  (ACC)  is  normally  designated  the 
area  air  defense  commander.  His  assets  include  antiaircraft 
weapons  systems  of  the  land  component  commander  and  the 
naval  component  commander  as  well  as  his  fighter  units. 

2.  Point  defense  protects  high-value  assets  and  key  points  along 
lines  of  communications. 


'(S/NF/WN/NC)  Abstracted  from  MCM  3-1,  Volume  I,  Tactical  Employment,  4  Jul 
89,  pp  2- 1  thru  2-4. 
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Suppression  of  Enemy  Air  Defenses  (SEAD):  missions  conducted  to 
increase  the  survival  and  effectiveness  of  friendly  operations.  SEAD  assets 
seek  out  and  destroy  or  disrupt  enemy  surface-to-air  defenses  or  integrat¬ 
ed  air  defense  systems  (IADS). 

Air  Interdiction  fAI):  missions  to  delay,  divert,  disrupt,  or  destroy 
the  enemy’s  military  potential.  Once  identified  and  prioritized  by  compo¬ 
nent  commanders  and  approved  by  the  joint  force  commander,  all  air 
interdiction  targets  are  included  in  missions  executed  by  the  ACC. 

Close  Air  Support  (CAS):  missions  requested  by  a  ground  commander 
for  support  of  friendly  forces.  Because  of  the  proximity  of  friendlies, 
each  CAS  mission  requires  detailed  coordination  and  integration  with  the 
organic  fire  and  movement  of  friendly  troops. 

Tactical  Surveillance  and  Reconnaissance:  missions  to  provide  com¬ 
manders  with  timely  information  before  and  during  tactical  operations. 
Surveillance  and  reconnaissance  have  four  applications;  prediction  of 
enemy  intent,  reporting  enemy  status,  threat  warning,  and  targeting. 

Specialized  tasks:  actions  that  enhance  the  execution  and  successful 
completion  of  the  above  missions.  'Ik^tical  air  forces  perform  the  follow¬ 
ing  specialized  tasks: 

1 .  Electronic  Combat  (EC):  actions  undertaken  to  control  selected 
parts  of  the  electromagnetic  spectrum  in  support  of  strategic  and 
tactical  operations.  EC  strategy  employs  electronic  warfare;  ele¬ 
ments  of  command,  control,  and  communications  countermeasures 
(C’CM):  and  SEAD  to  exploit  weaknesses  in  an  enemy’s  ability  to 
wage  war  and  to  apply  force  against  his  offensive,  defensive,  and 
supporting  capabilities.  The  purpose  is  to  enhance  the  ability  of 
U.S.  war  fighting  systems  to  achieve  military  objectives. 

2.  Special  Operations:  (DELETED]. 

3.  Combat  Search  and  Rescue  (eSAR):  missions  or  operations 
conducted  to  support  the  rescue  of  downed  combat  aircrews. 
These  actions  preserve  and  return  to  duty  critical  combat  resourc¬ 
es,  deny  the  enemy  a  possible  source  of  intelligence,  and  contrib¬ 
ute  to  morale  and  motivation  of  combat  aircrews. 
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Methods  of  Employment 

A  single  tactical  mission  may  require  several  employment  methods 
and  a  variety  of  considerations.  For  example.  OCA  may  include  several 
methods  of  employment  during  one  composite  force  operation.  Detailed 
operating  considerations  differ  among  types  of  aircraft;  broad  categories 
are  presented  below: 

1 .  Sweep.  Sweep  aircraft  establish  air  superiority  in  a  designated 
area  for  a  specified  time  period  by  seeking  out  and  destroying  enemy 
aircraft  in  the  air.  Autonomous  sweep  operations  may  be  conducted 
by  using  only  on-board  fire-control  and  identification  systems.  How¬ 
ever,  in  today’s  all-aspect  threat  arena,  maximum  effectiveness  is 
realized  by  using  ground-controlled  intercept  (GCl),  airborne  warning 
and  control  systems  (AWACSs),  and  other  sources  of  real-time  intelli¬ 
gence  to  increase  ability  to  employ  beyond  visual  range  (bvr)  and  to 
heighten  overall  battle  situation  awareness. 

2.  Combat  Air  Patrol  (CAPi.  Two  types  of  CAP  are  point  cap  and 
screen  or  barrier  CAP  (BARCAP).  Point  cap  falls  under  the  concept  of 
active  air  defense-protecting  high-value  assets  (i.e.,  airfields;  command, 
control  and  communications  facilities;  storage  facilities;  or  lines  of 
communication).  BARCAP,  or  screen,  is  used  to  prevent  the  enemy  from 
reaching  an  asset  and  is  established  at  some  forward  point  between  the 
enemy  and  that  asset.  For  example,  BARCAP  is  used  to  protect  awacs 
and  Compass  Call,  or  may  be  used  to  establish  a  screen  well  forward 
of  an  airfield  or  friendly  troop  concentration. 

3.  Escort.  Escort  is  normally  used  to  protect  a  composite  force  opera¬ 
tion.  It  may  take  the  form  of  close  escort-when  fighters  fly  in  clo.se 
proximity  to  attack  force  or  other  asset;  or  it  may  be  performed  as 
detached  escort-when  escort  fighters  do  not  fly  close  to  the  asset  being 
protected. 

4.  Air-to-Surface  Attacks  Again.st  Specified  Targets.  Atuicks  again.st 
specified  targets  may  be  conducted  either  in  Al,  OCA,  or  CA.s.  The 
types  of  targets  and  the  threat  will  normally  dictate  the  choice  of  weap¬ 
ons.  The  possibility  of  mission  diverts  (AI  to  CAS,  for  example)  makes 
it  mandatory  for  aircrews  to  be  totally  familiar  with  the  effects  of  the 
weapons  carried  aboard  their  aircraft. 
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5.  Air-to-Surface  Attacks  Using  Spcciaiized  Weapons.  Weapons 
requiring  detailed  employment  planning  (i.e.,  precision-guided  muni¬ 
tions)  may  be  employed  to  accomplish  a  variety  of  missions. 

6.  Armed  Reconnaissance.  Armed  reconnaissance  locates  and  destroys 
targets  of  opportunity. 
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Appendix  B 


Coalition  PSYOPS  Leaflets  and  Handbills 


Abov«; 

Tranilatlon: 

Slorm  is  coming  to  your  ar*a.  Roe  linmodiotely'* 


Below; 

■"Iraqi  citizens,  Soddam'i  military  nai  placed  your  lives  in  danger  The  CoaliTion 
Forces  are  coming  We  will  be  striking  this  area  soon.  We  do  not  wish  to  harm  'nnoconi 
citizens  Evacuate  this  areo  immediately  and  head  north.  Civilian  areas  in  Bjgi ,  -ad  will 
not  be  targeted  Flee  Immediately!' 
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B«low; 

■The  United  States  aoldes  oy  the  rules  of  the  Geneva  Convention.  Ceasing  fire  win 
provide  you  the  following: 

•  Humane  Treatment 
■  Food  and  Water 

•  Medical  Treatment 

•  Shelter 

•  Return  to  your  horties  after  hostilities ' 
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Abovs: 

•TOO  LATEI'  PSVOP  campaign  told  soldiers  lo  /eove  their  vehicles  to 

avoid  injury...  It  proved  what  President  Bush  said  about  not 
lighting  the  Irapi  people..  ' 

■A  Senior  Iraai  Ofticer 


Btlow: 

‘This  location  Is  subject  to  bombordTient  Escope  now  ana  sove  vourseives  ' 

FRONT 


triA'i  grovlng  Air  foret...? 


lisUl  ^  JuJ 

iSlUl  Jl  wU^I  yj  UiUjI  JJ^it  lj\^  JL»  ^ 

Laju.^  j\jil  iJL.j  'V^rV^  Jyl  >^i>l^l  I 

.I*L>JI  ^  )jLi»  T.  .  ^1  Tj  ,  V  o 

*  ^jl^t  Ai* j  lly^lwl  4ii*th«  jLI  ^ 

•  ^  (^UV  ‘iijUy  ^1  jil 


Flrit,  SaddM  gt>«  kwiy  tht  Sh«t'Al>Arafe,  ud  aow. . .  It's  glvlag  thta  vev  Air 
Fored  A  b«tt«r  tUtrattlvt  votld  bt  tQ  flf  to  laodi  Araklt.  Eodlo  rour 
lnttn:iOBO  to  Mok  rifugt  «ttb  rov  Anb  brotboro,  oom  ti  t  .iloglt  ploao.- 
have  Itndlag  gtar  down  and  all  llgkea  ok,  lotttooB  all  ordtMBoa  and  twa  off 
targetlag  aalttara.  fly  at  2590)0  kaoti  par  boar.  Tot  atll  bo  allowad  to 
returo  boat  to  halp  rahnild  yoar  boMlaal. 
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Abov«: 

'Thisis  your  firsi  and  lost  wa'ning'  Tomofrow.  the  1 6th  in'ornr,’  Division  will  be  bcmbea" 
Floe  this  location  nov/i' 


Balow; 

*'ihe  1 6th  Infantry  Division  v;ill  be  bombed  fomortow  The  bcmbmg  will  be  heovy  i' 
you  want  to  save  yourselves  leave  your  location  ond  do  not  olicw  anyone  to  stop  you  Sove 
yourselves  and  head  towara  the  Saudi  border,  where  you  will  be  welcomed  os  o  brothe-  ' 


1  'ilj  k  .jiu 1  Id 

i  JlJ  m^<W  ' 

.  .d1a.L<wu 
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4 

jl^Ua 

Above: 


'Jri 


aSJ  I  JkJCr*  I ^ 


^Stvr^JU  I 


‘Leove  your  equipment  or  defend 
it  ond  dier 
•The  choice  is  yourji' 


Lett: 


•Womingl 

This  locotion  will  be  shelled  Leave  your 
eqxilpment  and  sove  yourselves. 
Waminol’ 


‘The  PSYOP  effort  was  focused  on  breaking 
the  Iraqi  will  to  resist,  and  on  Increasing  trie 
feo'S  of  the  Iraqi  solders,  while  oointing  out 
that  the  Coalition  was  opposed  not  to  the 
Iraqi  people,  but  only  to  Iraqi's  national  pol¬ 
icy  ■ 

rran  bui' Ws  ir  Intoiln  Iwort  to 
Doport-ner*  etf  De^efsie.  iff  I 
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Abov»: 


■Ceasft  resislance.  You  are  cut  off  ‘ 


B«low: 

•Use  the  following  procedure  fo  cease  resistance: 

Renrtove  magazine  from  your  weapon. 

r^oce  weapon  over  your  left  shoulder  with  the  muzzle  down. 

Place  your  hands  over  your  head  and  proceed  slowly. 

Wave  a  white  cloth  to  signal  your  peocetui  intent  or  hold  up  this  leaflet. 

All  armies  of  the  Multi-National  Forces  understand  that  this  poss  shows  your  honor¬ 
able  commitrTient  to  peace  ‘ 


_ _ ajjydU  <CJbJI 


^X—  -■*■  ■' 

‘■“w  — — 'U  jy  yj-' 
.  y  ^j.  sFi'ji)  j'  i 

w>i)i  J'  U-i-i'  ^  J 

j  ^  jjj'—-  -JlC.  ^  u-L— >J' 
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Above; 

'Soddam  is  Peace.  Save  Iraq,  Stop  Soodam.  No  Tiore  wot.  Peace  Now.  Save  Iraq 

Iraq  Is  against  Saddam  ‘ 


(•low: 

“Iraqi  people.  Peace.  Saddam  is  the  cause  of  the  war  and  Its  sorrows.  He  must  be 
stopped.  Join  wtth  your  brothers  and  demonstrate  rejection  of  Soddom's  brutal  policies 
There  will  be  no  peace  wtth  Saddam.' 

J-'j*  -  ^  ^Id-a 

«J 

-fjL*  ^  i/iixil 


Iraqi  PSYOP  Leaflets  and  Handbills 


HELP  BECAUSE  OF  YOUR 
AGGRESSION  AND  KILLING 
CIVILIANS  ,  INNOCENT  KIDS  , 
MOTHERS  AND  OLDS  . 
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(U)  "Our  holy  things,  our  land,  and  our  honor  are  in  sctft  hands." 
US  troops  cavorting  with  aicohol  and  women  in  Saudi  Arabia,  while  King 
Fahd  expresses  his  approval.  Note  Star  of  David  around  neck  of  US 
soldier 

Alif  Ba'  (Baghdad) 
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Appendix  C 


The  Aeronautical  Rating 

It  would  be  difficult  to  understand  how  airpower  was  applied  in  the 
Gulf  War  without  understanding  the  significance  of  the  military 
aeronautical  rating  and-directly  to  the  point  at  hand-without  understand¬ 
ing  the  training  required  to  achieve  that  rating.  The  role  in  Desert  Shield 
and  Desert  Storm  of  rated  aircrew  members-that  is,  pilots,  weapons  sys¬ 
tem  operators  (wsos),  electronic  warfare  officers  (BWOs),  navigators  or 
other  Service  equivalents-was  pivotal.  The  basis  of  that  importance  was 
aviation  training.  The  aeronautical  rating  thus  represents  a  common  core 
of  professional  skill  and  knowledge  that  was  brought  to  bear  tactically  in 
the  Gulf  War.  This  appendix  will  provide  the  reader  with  a  sense  of  that 
core  in  a  brief  discussion  of  undergraduate  flight  training. 

The  aeronautical  rating  was  regarded  differently  by  the  various  air 
forces  with  which  we  ore  concerned,  but  the  reader  should  bear  in  mind 
that  the  common  core  of  professional  and  technical  skills  and  knowledge 
that  the  aeronautical  rating  represents  was  more  basic  and  important. 
Simply  put,  the  Coalition  air  forces  shared  an  international  language  of 
airpower,  one  acquired  as  an  essential  port  of  military  aviation  training.  At 
the  most  basic  level  that  language  is  English,  the  international  language  of 
aviation.  Pilots  trained  to  fly,  according  to  the  ICAO  (International  Com¬ 
mercial  Aviation  Organization)  standards  that  govern  international  air 
traffic,  must  speak  English  to  function  within  the  system.'  Outside  of 
China  and  the  nation.s  of  the  former  Soviet  bloc,  the  vast  majority  of 
military  aviation  training  worldwide  is  conducted  in  English. 


'international  Civil  Aviation  Organization,  Iniemational  Standards,  Recommended 
Practices  and  Procedures  for  Mr  Navigation  Services,  Aeronautical  Telecommunications, 
Annex  10,  Vol.  II  (Cominunication  Procedures),  4th  ed  (April  198.^),  chap  S 
“Aeronautical  Mobile  Service”;  para  5.2. 1.1.2  under  para  S.2.I.I  "Language  to  be  used" 
reads  as  follows:  "Kecommundation-Pending  the  development  and  adoption  of  a  mure 
suitable  form  of  speech  for  universal  use  in  aeronautical  radioielephony  communications, 
the  English  language  should  be  available,  on  request  from  any  aircraft  station  unable  to 
comply  with  5. 2.1.1. 1  [stating  that  in  general  air  to  ground  communications  should  be 
conducted  in  the  language  of  the  station  on  the  ground]  at  all  stations  on  the  ground 
serving  designated  airports  and  routes  used  by  international  services.” 
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The  hard  core  of  this  common  heritage  is  reflected  in  close  relations 
and  shared  professional  standards  among  the  U.S.  air  forces  and  those  of 
the  English-speaking  nations  of  the  British  Commonwealth.  Standards  of 
training  and  airmanship  are  high  in  all  of  these  forces,  and  pilots 
routinely  exchange  assignments  among  them  with  minimal  friction.  A 
U.S.  Air  Force  or  Navy  fighter  pilot  or  weapons  system  operator 
experiences  no  more  difficulty  settling  into  a  Royal  Air  Force,  Canadian 
Air  Force,  or  Royal  Australian  Air  Force  squadron  than  in  moving  to  a 
new  squadron  within  his  own  Service.  Significantly,  the  Royal  Saudi  Air 
Force  was  able  to  interface  fur  more  easily  and  quickly  with  its  Coalition 
counterparts  than  were  the  Saudi  naval  or  ground  forces.  The  proximate 
cause  was  that  all  Saudi  pilots  speak  English,  but  the  common  language 
went  beyond  the  spoken  idiom;  the  Royal  Saudi  Air  Force  prides  itself 
on  having  taken  the  best  of  each,  in  training,  philosophy,  and  equipment, 
from  the  U.S.  Air  Force  and  the  Royal  Air  Force.* 

Basic  Flying  Training 

The  following  discussion  focuses  on  undergraduate  pilot  training,  but 
the  same  basic  points  apply  to  the  training  of  all  rated  officers.  The  U.S. 
military  pilots  who  flew  in  De.sert  Shield/Desert  Storm  were  enrolled  in 
pilot  training  through  u  number  of  mediums.  All  were  volunteers. 
Almost  without  exception.  Air  Force,  Navy/Marine,  and  Army  officer 
pilots  were  college  graduates  when  they  entered  flight  training.  Army 
warrant  officer  pilots  tended  to  be  educated  beyond  the  high  school  level. 
All  were  required  to  puss  a  stringent  flight  phy.sical  emphasizing  eye  sight 
(vision  correctable  to  20/20  or  better  was  required),  good  general  health, 
and  a  stable  psychological  makeup.  Other  screening  mechanisms  includ¬ 
ed  administration  of  the  AFOQT  (Air  Force  Officer  Qualifying  Test)  or  the 
Navy  or  Army  equivalent.  Service  academy  graduation,  and  recommenda¬ 
tions  by  ROTC  officials. 

The  paths  through  undergraduate  pilot  training  to  operational  flying 
assignments  of  the  piloLs  who  flew  in  De.sert  Storm  are  summarized  in  the 
three  figures  below.  All  U.S.  military  undergraduate  pilot  training 
programs  are  based  on  a  combination  of  rigorous  classroom  instruction, 
dual  flight  in.struction,  and  solo  flight  practice.  The  Air  Force  and 
Navy/Marine  programs  lust  approximately  a  year.  The  Army  under¬ 
graduate  helicopter  program  is  somewhat  shorter. 


^Comment  to  Lt  Col  Murk  Tarplcy,  USAF,  by  a  senior  RSAF  officer. 
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U.S.  Air  Force  Pilot  Training 


AFROTC  ANQ/AFRES 

OC8 

U8AFA  OTHER 


INITIAL  SCREENING  T^41 


•JY  v'r^ 


twi  i.f  v/.AT.'j  - 

UltbclORADUATfi  ^  ; 
piLoftMlNiNa 


PRIMARY 

1} 

ADVANCED 

FLIGHT 

FLIGHT 

TRAINING 

■ 

TRAINING 

T-37 

T-38 

AMC  (MAC) 
ACC  (TAC) 


(Note:  The  Parentheses  indicate  the  Usaf  organization  at  time  of  Desert  Storm) 
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U.S.  Army  Pilot  IVaining 
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II.S.  Navy  Pilot  TVaining 


I 


Salient  differences  between  the  Air  Force  and  Navy  programs 
include  the  Navy’s  use  of  a  turboprop  rather  than  a  jet  trainer  for  the 
initial  stage  of  undergraduate  pilot  training  and  the  fact  that  the  Navy 
separates  its  pilot  trainees  into  specialist  communities  prior  to  award  of 
the  aeronautical  rating.  A  USAF  Undergraduate  Flight  Training  Table  is 
included  to  give  an  idea  of  program  content,  time  spent,  flying  hours 
required,  and  cost  using  Air  Force  vmdergraduate  pilot  training  as  an 
example.  Navy  figures  are  broadly  similar. 

USAF  Undergraduate  Flight  IValning^ 


Ground  Phase: 

17  days 

$430 

Academics 

T>37  Training: 

90  days 

$830 

... 

56.0  hours 

Academics 

Rying 

Simulators 

T*3fTraInlng:" 

T20days 

$162,000 

84..5  hours 

80.9  hours 

27,3  hours 

62  Sorties 

Academics 

Flying 

.Simulators 

8 1 hours 

109.8  hours 

29.6  hours 

86  sorties 

All  Air  Force  pilots  are  instrument  qualified  when  they  receive  their 
aeronautical  rating.  Aii  Force  helicopter  pilots  receive  their  initial  flight 
instruction  in  helicopters  within  the  Army  training  system  and  are 
assigned  to  helicopter  units  until  they  receive  fixed-wing  transition 
training,  normally  at  the  Captain  to  Major  point  in  their  careers.  As  with 
the  Air  Force,  all  Navy  pilots  are  commissioned  officers  and  instrument 


^Headquarters,  Air  Training  Command,  Director  of  Operations  provided  these  figures 
to  the  authors  via  facsimile  transmission  on  29  Jun  1992. 

\ 

I 
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qualified.  Navy  helicopter  pilots  receive  their  initial  flight  training  in 
fixed-wing  aircraft  and  are  trained  entirely  by  the  Navy. 


Marine  Corps  aviators  receive  their  basic  flight  instruction  within  the 
Navy  training  system.  The  training  and  tactical  philosophies  of  the 
aviation  branches  of  the  Navy  and  Marine  Corps  closely  parallel  one 
another,  though  the  Marines  emphasize  direct  support  of  troops  in 
contact.  As  with  the  Air  Force  and  Navy,  Marine  officer  aviators  rotate 
between  flying  and  staff  assignments.  All  Marine  officers  are  line 
officers;  support  functions  such  as  logistics  and  medical  are  provided  by 
the  Navy.  Rated  Marine  aviators  are  commissioned  officers. 

The  U.S.  Army  approach  to  aviation  differs  from  those  of  the  Air 
Force  and  Navy.  This  approach  reflects  the  reality  that  Army  aviation  units 
support  the  operations  of  maneuver  divisions  and  corps  and  fall  directly 
under  the  appropriate  ground  unit  commander.  All  Army  pilots  receive 
their  initial  training  in  helicopters,  and  the  vast  majority  are  assigned  to 
helicopter  units.  In  contrast  to  the  Air  Force  and  Navy,  Army  pilots  do  not 
receive  an  instrument  rating  as  port  of  their  initial  pilot  training.  The  Army 
has  no  requirement  for  aerial  navigators,  although  enlisted  and  warrant 
officer  reconnaissance  systems  operators  perform  similar  functions.  The 
bulk  of  Army  pilots  are  warrant  officers,  specialist  aviators  who  spend 
almost  all  of  their  careers  in  the  cockpit  and  cannot  command.  Officer 
pilots  rotate  into  and  out  of  flying  assignments  in  much  the  same  way  as 
their  Air  Force  or  Navy  counterparts. 
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Appendix  D 


Historical  uscentaf  Exercises  1985  •  1990 


Date 

Name 

Jul-Aug  85 

Bright  Star  85 

Jul-Aug  85 

Inferno  Creek  85* 

Apr-May  86 

Accurate  Test  86 

Jul-Aug  87 

Bright  Star  87 

Jul-Aug  87 

Shadow  Hawk  87* 

Jul-Aug  87 

Inferno  Creek  87* 

Sep-Dec  89 

Bright  Star  90 

Oct-Nov  89 

Shadow  Hawk  90* 

Oct-Nov  89 

Inferno  Creek  90* 

*  Part  of  overall  Bright  Star  Exercise 
Exercise  Bright  Star  85 

1 .  Exercise  Description:  Bright  Star  85  (BS-8S)  was  a  JCS- 
coordinated,  usCKNTCOM-scheduled  joint/combined  Field  Training 
Exercise  conducted  during  13  July  -  31  August  1985. 
[DELETED].' 


2.  Exercise  Objectives:^ 

a.  Conduct  joint/combined  interdiction,  close  air  sup¬ 
port,  and  counterair  operations. 


'(S)  USCENTAF  Kxcrtisc  Bright  Star  8.S  After  Action  Report,  31  Oct  1985, 
p  1-1. 

^S)  Ibid. 
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b.  Integrate  U.S.  and  Egyptian  air  defense  forces. 

c.  Conduct  electronic  warfare  (EW)  operations  against 
Soviet-built  air  defense  systems. 

d.  Exercise  joint/regional  communications  connectivity. 

3.  Participating  Forces  and  Units:^ 


Force 


Unit 


8  X  F-4G 
8  X  F-4E 
2  xE-3 

2  X  EC-130 
lOx  C.I30 

3  X  B-52 

4  X  KC-135 


37th  Tactical  Fighter  Wing 
347th  Tactical  Fighter  Wing 
552d  Air  Warning  and  Control  Wing 
7th  Aiibome  C^  Squadron 
Military  Airlift  Command 
28th  Bombardment  Wing 
126th  Air  Refueling  Wing 


4.  Sequence  of  Events:^ 


Deployment  13  July  -  2  August  1985 

Employment  3-10  August  1985 

Redeployment  10-31  August  1985 


5.  Mqjlor  Milestones  and  Accomplishments:’ 

a.  Despite  the  usual  flight  clearance  problems  at  the  outset,  the 
flying  operations  were  the  most  extensive  and  productive 
exercised  in  sWA  to  date.  Missions  under  the  control  of 
AWACS  and  ABCCC  included  low-level  navigation,  airfield  at- 


’(S)  Ibid,  p  1-2. 
■*(S)  Ibid,  p  1-3. 
’(S)  Ibid,  Allch  2. 
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tacks,  airfield  defense,  interdiction,  close  air  support  (CAS), 
dissimilar  air  combat  training  (DACT),  attacks  against  a  simu¬ 
lated  carrier  battle  group,  a  live  firepower  demonstration,  air 
refueling,  intratheater  airlift,  and  tactical  and  strategic  airdrops 
of  troops  and  equipment. 

b.  The  combination  of  awacs  and  abccc  proved  invaluable  in 
the  safe,  organized,  and  effective  execution  of  the  wide  variety 
of  missions.  Egyptian  participation  on  both  of  these  aircraft 
significantly  enhanced  the  Egyptian  Air  Force's  air  defense 
command  and  control  throughout  the  exercise. 

c.  F-4G  Wild  Weasel  aircraft  were  deployed  to  SWA  for  the  first 
time  and  demonstrated  their  value  as  an  extremely  effective 
defense  suppression  asset.  [DELETED]. 

d.  The  increased  quantity  and  quality  of  CAS  (compared  to  Bright 
Star  83)  provided  to  USARCBNT  and  the  Egyptian  ground 
forces  caused  the  Egyptians  to  initiate  a  concerted  effort  to 
improve  their  own  CAS  training  program. 

e.  The  use  of  multiple  drop  zones  and  airfields  throughout  the 
exercise  area  provided  realistic  challenges  to  the  airlift 
aircrews  as  well  as  the  Combat  Control  Teams  (CCbi)  and  the 
Airlift  Control  Center  (Ai.cc). 

f.  The  integration  of  bomber  and  tanker  forces  into  CENTAF  air 
operations  was  excellent. 

6.  Lessons  Learned  (Relearned):'^ 

a.  Initial  command  and  control  of  early  arriving  forces  was  a 
problem  because  the  forces  arrived  before  bare  base  facilities 
on  the  airfields  were  prepared  to  receive  them.  Consequently, 
personnel  were  billeted  in  civilian  hotels  with  no  communica¬ 
tions  links  to  the  airbase.  Future  deployments  should  include 
communications  equipment  to  establish  links  between  person- 


‘(S)  Ibid. 
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nel  billeted  in  civilian  hotels  and  the  Tactical  Air  Control 
Center  for  emergencies  and/or  changes  in  the  flying  schedule. 

b.  U.S.  Liaison  Officers  in  the  Egyptian  Air  Operations  Center, 
Cairo  Approach  Control,  Cairo  West  Tower,  and  at  the 
American  Embassy  performed  a  crucial  role  in  coordinating  a 
myriad  of  activities  essential  for  smooth  air  and  ground  opera¬ 
tions  throughout  the  exercise. 

c.  Although  the  opportunities  for  electronic  combat  (EC)  training 
were  excellent,  U.S.  personnel  were  denied  access  to  Egyptian 
surface-to-air  missile  and  ground-controlled  intercept  sites. 
Denying  access  to  these  sites  prevented  both  U.S.  and  Egyptian 
air  defense  personnel  from  receiving  valuable  EC  training, 
which  should  be  given  higher  priority  in  future  exercise  plan¬ 
ning. 

d.  The  installation  of  a  mobile  ground-controlled  approach  (GCA) 
facility  at  Cairo  West  was  highly  successful  and  helped  U.S. 
and  Egyptian  air  traffic  controllers  provide  positive  control  to 
more  than  2,000  sorties.  As  the  only  air  traffic  control  radar 
control  facility  in  Egypt,  the  GCA  provided  safe  separation  to 
both  arriving  and  departing  aircraft. 

Exercise  Inferno  Creek  85 

1.  Exercise  Description;  Inferno  Creek  85  (IC-85)  was  a  JCS- 
directed,  CENTCOM-scheduled  joint/combined  Field  Training  Exer¬ 
cise  conducted  from  31  July  1985  to  24  August 
1985.[DELETED].'’ 

2.  Exercise  Objectives:* 

a.  Maximize  regional  involvement  in  pursuit  of  improved  security 
and  defense  capabilities. 


^(S)  USCENTCOM  Bright  Slur  8.S  After  Action  Keport,  24  Mar  1986,  p  2-6. 

'(S)  USCENTAF  Exercise  Inferno  Creek  85  After  Action  Report,  2  Dec 
1985,  p  1-1. 
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b.  Conduct  joint/combined  air  operations  with  the  soaf  and  U.S. 
Navy. 

c.  Exercise  portions  of  real>world  contingency  plans  that  center 
on  air  defense  activities  in  the  region. 

d.  Demonstrate  rapid  deployment  and  sustainment  activities  in  a 
bare  base  environment. 

3.  Participating  Forces  and  Units:^ 


Force 


Unit 


8  X  F'I5  1st  Tbctical  Fighter  Wing 

2  X  E-3  552d  Air  Warning  and  Control  Wing 

2  X  KC-IO  2d  Bombardment  Wing 


4.  Sequence  of  Events:'® 

Deployment  31  July  -  11  August  1985 

Employment  12  •  18  August  1985 

Redeployment  20  -  24  August  1985 

5.  MitJor  Milestones  and  Accomplishments;" 

a.  Employment  operations  consisted  of  three  phases,  as  follows; 

(1)  Attacks  against  a  Carrier  Battle  Group.  KC-lOs  refueled 
fighters  from  both  sides. 

(2)  Fleet  defense 

(3)  Defending  airbases 


’(S)  Ibid,  p  1-2. 
'°(S)  Ibid,  p  1-.1. 
'\S)  Ibid. 
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6.  Lessons  Learned  (or  Relearned):'^ 

a.  There  was  no  combined  operations  center  to  control  and 
coordinate  flying  operations;  future  exercises  should  establish 
such  a  center  with  unit  representatives  available  during  periods 
of  intensive  flying  operations. 

b.  As  in  previous  exercises,  the  training  environment  was 
excellent.  This,  along  with  the  professionalism  and  flying 
expertise  of  host  aircrews,  offer^  an  outstanding  training 
experience  for  deployed  units. 

Exercise  Accurate  Test  86 

1,  Exercise  Description:  Accurate  Ibst  86  (AT-86)  was  a  JCS* 

directed,  CENTCOM-scheduled  joint/combined  Field  Training 

Exercise  conducted  in  Oman  during  17  April  to  8  May  1986. 

(DELETF,D1.'’ 

2.  Exercise  Objectives:'* 

a.  Develop  a  strategic  deployment^redeployment  plan  to  optimize 
available  airlift  resources. 

b.  Demonstrate  strategic  deployment  capabilities  and  combat 
readiness  of  selected  centaf  forces. 

c.  Conduct  combined  air  defense  operations  with  the  SOAR 

d.  Exercise  long-haul  joint  communications  among  Thumrait,  the 
U.S.  Embas.sy  in  Muscat,  and  Headquartert  CENTCOM  and 
CENTAF  in  the  United  States. 

e.  Exercise  sustainment  under  field  conditions  in  a  desert 
environment  using  minimum  combat  and  communications 
support. 


'*(S)  Ibid,  Anne*  A. 

'^(S)  USCENTAF  Exerci.ic  Accurate  Tcsi  86  EXORO,  31  Jan  1986,  p  1. 
'*(5)  Ibid,  p  V. 
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3.  Participating  Forces  and  Units;” 


Force 

12  X  F-16 
2  X  E-3 

1  X  RC-I35  (Rivet  Joint) 


4.  Sequence  of  Events;” 

Deploynvau 

Employment 

Redeployment 


Unit 

388th  Tactical  Fighter  Wing 
SS2d  Air  Warning  and  Control 
5Sth  Strategic  Reconnaissance 
Wing 


17-26  April  1986 
25  April  -  2  May  1986 
2  -  8  May  1986 


5.  Mqjor  Milestones  and  Accomplishments:” 


a.  This  was  the  first  deployment  of  F-16  and  RC-135  to  area. 

b.  The  exercise  again  demonstrated  that  awacs  could  operate 
effectively  from  a  bare  ba.se  location.  [DELETED]. 

c.  The  combined  CEtSTAF,  Strategic  Air  Command  (SAC),  and 
SOAF  flying  missions  provided  excellent  training  for  the 
aircrews,  as  had  previous  exercises  in  Oman. 


d.  [DELETED].  The  E-3  had  the  unique  opportunity  to  control 
day  VPR  (no  radar)  fighters  in  an  offensive  role. 


’’(S)  Ibid,  p  Vi. 


”(S)  Ibid,  p  .V 

”'S)  usetNTAF  Exercise  Accurate  Test  86  After  Action  Report.  .11  Jul 
1986.  pp  1-4,  1-8. 
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6.  Lessons  Learned  (or  Relearned):'* 

a.  The  SOAP,  once  again,  stated  its  desite  for  air  refueling  by  U.S. 
KC-IOs  or  KC-l3Ss.  The  SOAP  did  not  understand  why  the 
U.S.  Navy  provided  air  refueling  to  them  during  Beacon  Flash 
exercises  while  the  Air  Force  would  not  without  a  foreign 
military  sales  case. 

b.  The  number  of  F-16  engine  problems  (3  compressor  stalls  and 
I  stall/stagnation)  was  significantly  higher  than  normal,  given 
the  sortie  rates  and  numbers  of  aircraft  involved.  Fuels  at 
Thumrait  Air  Base  were  tested  and  found  to  be  of  high  quality, 
and  foreign  object  damage  was  ruled  out  as  a  possible  cause. 

Exercise  Bright  Star  87'* 

1.  Exercise  Description;  Bright  Star  87  (BS-87)  was  a.  JCS- 
directed,  CENTCOM*scheduIed,  joint/combined  Field  Training 
Exercise,  [DELETED]. 


2.  Exercise  Objectives:'® 

a.  Conduct  joint/combined  interdiction,  close  air  support,  and 
counterair  operations  with  Egyptian  armed  forces  and  the  U.S. 
Navy,  Marines,  and  Army  Central  Command. 

b.  Conduct  Electronic  Warfare  (EW)  operations  against  Soviet- 
designed  air  defense  sy.stenis. 

c.  Exercise  combined/joint  integrated  air  defense  command, 
control,  and  communications  with  host  nation  air  defense  forces. 

d.  Exercise  joint  regional  communications  connectivity. 


"(S)  Ibid,  Section  2. 

'’(S)  USCENTAF  Exercise  Bright  Star  87  exokd,  I  Jun  1987,  p  iv. 
“(S)  Ibid,  p  1-2. 
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e.  Exercise  sustainment,  under  field  conditions,  in  a  Southwest 
Asia  (SWA)  environment. 

3.  Participating  Forces  and  Units:^' 


Force 

Unit 

8  X  F-15 

1st  Tk;tica]  Fighter  Wing 

8  X  F-4G 

37th  Ihcticai  Fighter  Wing 

5  X  B-52 

Sth  Bomb  Wing 

4x  KC-135 

1 90th  Air  Refueling  Group 

2x  E-3 

532d  Air  Warning  and  Control  Wing 

2  X  EC-130 

41st  Electronic  Combat  Squadron 

5  X  C-130 

3 1 4th  Tk;tical  Airlift  Wing 

Sequence  of  Events;^’ 

Deployment 

1  July  -  12  August  1987 

Employment 

12-20  August  1987 

Redeployment 

20  August  •  6  September  1987 

5.  Msjor  Milestones  and  Accomplishments:^^ 

a.  Ninety-two  percent  of  the  CENTAF  scheduled  sorties  were 
flown,  and  ninety-nine  percent  of  the  sorties  flown  were 
effective,  resulting  in  the  most  productive  combined  training 
exercise  in  swa  to  date.  Missions  under  the  control  of  awacs 
included  low-level  navigation,  airfield  attack,  airfield  defense, 
interdiction,  dissimilar  air  combat  training  (dact),  attacks 
against  a  U.S.  Navy  Surface  Action  Group,  a  live  firepower 
demonstration,  air  refueling,  and  tactical  and  strategic  airdrops 
of  troops  and  equipment. 


^'(S)  /W</,p  A-l, 

Ibid,  p  V. 

”(S)  USCENTAF  Exercl.se  Brighl  Slur  87  After  Action  Repotl,  .10  Oct  1987. 
pp  1-3.  l-.V 
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b.  This  was  the  second  time  for  the  F-4G  in  swa,  and  its 
performance  demonstrated  its  value  as  a  defense  suppression 
asset.  The  training  opportunities  provided  by  attacks  on  Soviet- 
built  air  defense  sites  were  invaluable.  In  addition,  F-4G 
operations  in  conjunction  with  Egyptian  F-I6s  and  Marine 
F-I8s  provided  valuable  interdiction  and  joint  maritime  training 
in  a  realistic  environment. 

c.  Electronic  combat  training  was  outstanding.  [DELETED]. 

d.  Airlift  forces  received  valuable  training  in  that  many  tons  of 
cargo  and  approximately  450  troops  were  either  airdropped  or 
airlanded. 


6.  Lessons  Learned  (or  Relearned) 

a.  Coordination  of  air  operations  with  the  Egyptian  Air  Defense 
Command  is  a  slow  and  cumbersome  process  and  caused  some 
mission  cancellations  and  delays  until  the  Tactical  Air  Control 
Center  personnel  understood  the  EAF  coordination  process  and 
Egyptian  personnel  understood  the  Bright  Star  concept  of 
operations. 

b.  Conduct  of  air  operations  and  training  with  the  host  nation 
would  be  greatly  facilitated  if  knowledgeable  Liai.son  Officers 
were  provided  at  the  Tactical  Air  Control  Center  to  a.ssist  in 
coordinating  flight  clearances,  training,  use  of  ranges,  and  many 
other  areas  that  must  be  relearned  by  both  U.S.  and  host  nation 
units  during  each  exercise. 

Exercise  Shadow  Hawk  97 

1.  Exercise  Description;  Shadow  Hawk  87  (SH-87)  wa.s  a 

Joint/combined  exercise  designed  to  increase  regional  involvement 


”(S)  Ibid,  AUch  2. 
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in  pursuit  of  improved  security  and  defense.  The  exercise  was 

conducted  in  conjunction  with  Bright  Star  87.  [DELETED].^’ 

2.  Exerdse  ObJecUves:^^ 

a.  Integrate  Jordanian  and  U.S.  planning  efforts  to  improve 
combined  employment  of  both  air  forces. 

b.  Conduct  combined  tactical  air  operations  to  include  offensive 
counterair,  interdiction,  and  close  air  support. 

c.  Plan  and  execute  combined  airlift  operations  of  RJAF  personnel 
and  equipment. 

d.  Exercise  Joint  regional  communications  connectivity. 

3.  tDELETEDl 

4.  Sequence  of  Events;^’ 

Deployment  15  •  23  July  1987 

Employment  24  -  30  July  1987 

Redeployment  31  July  -  3  August  1987 

5  M^Jor  Milestones  and  Accomplishments;^' 

a.  A  total  of  thirty-six  Jordanians  received  orientation  flights; 
fourteen  in  the  F-16  and  twenty-two  in  the  E-3. 

b.  The  Rapidly  Deployable  Integrated  Command  and  Control 
(RADIC)  sy.stem  was  deployed  to  Jordan  for  the  first  time. 
RADIC  is  a  lightweight  system  that  provides  the  E-3  awacs  air 
picture  to  air  defense  staffs  for  use  in  air  employment  opera- 


^'(S)  USCENTAP  Exercise  Briglil  Sur  87.  I  Jun  1587,  p  1. 

^*(S)  USCENTAF  Exercise  Shadow  Hawk  87  Ailcr  Action  Report,  1  Sep 
1987,  p  1-2, 

”(.S)  Ibid,  p  1-2. 

‘*(S)  Ibid,  pp  1-.^.  1-4. 
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lions.  The  Jordanians  were  impressed  with  RADIC  and  wanted 
it  back  during  future  exercises. 

c.  The  F> 1 6s  provided  opposition  air  for  the  RJAF  F- 1  s,  and,  once 
again,  the  RJAF  aircrews  demonstrated  a  high  level  of  profi¬ 
ciency  in  all  aspects  of  air  operations. 

6.  Lessons  Learned  (or  Relearned):^’’ 

a.  CENTAF  headquarters  was  formed  as  a  part  of  the  combined 
joint  headquarters,  but  the  air  war  was  prosecuted  from  the  Air 
Defense  Operations  Center  (ADOC)  at  ancther  location.  As  a 
result,  CENTAF  was  not  able  to  effectively  interface  with  their 
Jordanian  counterparts  and  had  little  control  of  the  air  war. 
One  lesson  learned  was  that  future  exercises  should  consider  de¬ 
ployment  of  a  Ihctical  Air  Control  Center  and  collocrdion  oi 
CENTAF  with  the  RJAF  ADOC. 

b.  The  RADIC  was  not  operational  during  three  of  the  six  exercise 
employment  days  due  to  a  lack  of  spare  parts  and  inadequate 
time  for  system  setup  and  checkout.  The  recommendation 
followed  that  future  exercises  should  include  earlier  deployment 
of  RADIC  and  more  spares  to  ensure  that  it  is  fully  operational 
for  the  entire  exercise  period. 

c.  Problems  were  encountered  with  distribution  of  the  Air  Tasking 
Order  (ATO).  The  plan  was  to  distribute  the  ATO  via  host  nation 
facsimile  systems,  but  the  atos  were  transmitted  at  too  low  a 
priority  and  U.S,  personnel  did  not  know  where  the  facsimile 
systems  were  located.  Future  exercises  were  recommended  to 
continue  with  the  facsimile  system  for  ATO  distribution. 

Exercise  Bright  Star  90 

1.  Exercise  Description:  Bright  Star  90  (BS-90)  was  a  JCS-di- 
rected,  CENTCOM-scheduled,  Joint/combined  Field  Training  Exer¬ 
cise.  [DELETED].” 


”(S)  Ibid,  Section  2. 

”(S)  USCENTAF  Bright  Star  90  Exercise  Plan.  31  Jul  1989,  p  ii. 
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2.  Exercise  Objectives:^' 

a.  Conduct  joinl/cotnbined  counteniir  and  EW  air  operations 
with  U.S.  Navy,  Marine,  and  Army  forces  and  the  Egyptian 
armed  forces  (eaf). 

b.  Conduct  EW  operations  against  Soviet-made  Egyptian  air 
defense  systems, 

c.  Exercise  joint  regional  communications  connectivity. 


d.  Exercise  sustainment  under  fleid  conditions  in  a  SWA  envi¬ 
ronment,  using  minimum  combat  and  suppokt  equipment. 


Exercise  Forces;” 

Force 

Unit 

8  X  F-15 

1  St  Tactical  Fighter  Wing 

7  X  F-4G 

35th  Tactical  Fighter  Wing 

4  X  EF-1 1 1 

366th  Ibctical  Fighter  Wing 

2  X  EC-130 

41st  Electronic  Combat  Squadron 

3  X  KC-135 

340th  Air  Refueling  Wing 

2  X  B-52 

379th  Bombardment  Wing 

2  X  E-3 

552d  Air  Warning  and  Control  Wing 

5  xC-130 

Military  Airlift  Command 

4.  Sequence  of  Events.” 

Deployment  15  September  *  9  November  1989 
Employment  11-16  November  1989 

Redeployment  17  November  -  12  December  1989 


”(S)  Ibid,  p  1-2. 
”(S)/W</,  p  A.M, 
”(S)  Ibid,  p  ii. 
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5.  M^jor  Milestones  and  Accomplishments:^ 

a.  Bright  Star  90  continued  emphasis  on  EW  operating  in  an 
environment  that  included  Soviet-made  air  defense  systems. 

b.  EF-llI  aircraft  participated  for  the  first  time,  and  integrated 
employment  operations  were  flown  using  the  capabilities  of 
both  the  EF-1 11  and  the  F-4G  >^^ild  Weasel. 

c.  EC- 1 30  (Compass  Call)  aircraft  participated  for  the  first  time. 
Communications  jamming  parameters  were  restricted  hy  the 
host  nation,  and  this  degraded  training  effectiveness  for  both 
U.S.  and  Egyptian  forces,  an  unfortunate  but  necessary  precau¬ 
tion. 

d.  AWACS  proved  invaluable  in  the  safe,  organized,  and  effective 
execution  of  a  wide  variety  of  missions.  Egyptian  partici¬ 
pation  on  board  awacs  enhanced  combined  air  defense  opera¬ 
tions  throughout  the  exercise. 

e.  EW  training  was  also  excellent.  F-4Gs  employed  self-pro¬ 
tection  countermeasures  by  integrating  flying  tactics  with  chaff 
dispensers  and  electronic  countermeasure  (ECM)  pods  against 
Egyptian  air  defense  radars,  resulting  in  a  realistic  wartime 
environment.  B-52s  conducted  active  ecm  against  the  Egyp¬ 
tian  threat  systems  and  also  received  excellent  training. 

f.  Airlift  forces  airdropped  or  airlanded  over  4S0  personnel  and 
many  tons  of  caigo.  A  combined  airdrop  by  1 8  Egyptian  and 
U.S.  C-130s  demonstrated  a  high  level  of  aircrew  proficiency. 

6.  Lessons  Learned  (or  Relearned):” 

a.  As  in  previous  exercises,  the  coordination  and  integration  of 
flying  activities  continued  to  be  a  problem.  [DELETED]. 


”(S)  Information  taken  from  liscentaf  inputs  to  the  joint  universal  lessons 
leumed  system  UULU!)  for  Exercise  Bright  Star  90,  USCENT/.F  Exercise  data 
nies,  and  unit  aAcr  action  reports  on  Tile  in  the  9th  Combat  Plans  Squadron  at 
Shaw  AFB,  sc. 

"(S)  Ibid. 
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b.  After  the  startup  coordination  problems  were  resolved, 
integration  with  the  EAF  went  better  than  in  previous  Bright 
Star  exercises.  Perhaps  the  most  signiltcant  “lesson  learned” 
for  CENTAP  was  an  awareness  of  the  EAF  coordination  process 
and  the  need  to  make  sure  that  exercise  scenarios  include  time 
to  smooth  out  discorrccfs  during  initial  air  operations. 

Exercise  Shadow  Hawk  90 

1.  Exercise  Description;  Shadow  Hawk  90  (SH‘90)  was  a 
joint/combined  exercise  designed  to  increase  regional  security  and 
defense  capabilities.  The  exercise  was  conducted  in  conjunction 
with  Bright  Star  90.  [DELETED]." 

2.  Exercise  Objectives;” 

a.  Conduct  cornbined/joint  training  of  staff  officers  in  preparing, 
planning,  and  executing  joint  operations. 

b.  Plan  and  conduct  combined/joint  training  operations  related 
to  tactical  air  operations  and  tactical  airlift. 

c.  Exercise  communications  and  air  defense  systems  in  an  elec¬ 
tronic  warfare  (EW)  environment. 

d.  Conduct  training  in  crisis  resupply  operations. 

3.  Participating  Forces  and  Units;" 


Force 

Unit 

12  X  F-4 

I22d  Tactical  Fighter  Wing  (ANC) 

6  X  F-16 

363d  Tactical  Fighter  Wing 

2xE-3 

552d  Air  Warning  and  Control  Wing 

3  X  C-141 

438lh  Military  Airlift  Wing 

"(S)  USARCENT  Joint  Task  Force  Alpha  Shadow  Hawk  90,  31  Auj  1990. 

”(S)  Ibid. 

"(S)  Ibid. 
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4.  Sequence  of  Events;^'’ 

Deployment  17  September  -  29  October  1989 

Employment  29  October  -  3  November  1989 

Redeployment  3-15  November  1989 


5.  M^Jor  Milestones  «nd  Accomplishments:^ 

a.  A  mix  of  tactical,  AWACS,  and  airlift  sorties  were  flown  to 
include  counterair  and  interdiction  by  F-16s  along  with  two 
airborne  assaults  of  Jordanian  personnel  and  equipntent  by  the 
airlift  forces. 

b.  Four  days  of  scenario  activities:  two  days  of  offensive  action 
by  the  Jafr-based  F-16s  and  IUAFF-5s  aid^  by  AWACS,  and  two 
days  of  defensive  activities  with  opposition  provided  by  RJAF 
F-ls  and  F-5s.  awacs  was  netted  with  Jordanian  ground  radar 
sites  for  a  combined  air  defense  system. 

c.  Electronic  combat  was  exercised  with  F-I6s.  [DELETED]. 

6.  Lessons  Learned  (or  Relearned):^' 

a.  Pilots  reported  that  the  opportunity  to  work  together  was  a 
valuable  experience  and  trained  them  to  accomplish  their 
mission  better. 

b.  Although  the  awacs  successfully  controlled  all  required 
air-to-air  events,  the  exercise  would  have  gone  more  smoothly 
had  AWACS  deployed  earlier  and  had  the  exercise  familiarization 
(FAM)  period  included  two  FAM  days  instead  of  one, 


“(S)  Ibid. 

^CENTAP  inputs  to  JULLS,  USCENTAF  Exercise  data  files,  and  unit  After 
Action  Reports. 

*'lbld. 
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Exercise  Inferno  Creek  90 


1.  Exercise  Description:  Inferno  Creek  90  (IC-90)  was  a  JCS- 
directed,  CENTCOM*scheduled  joint/combined  Field  lYaining 
Exercise  conducted  from  24  October  to  18  November  1989.  This 
exercise  was  conducted  in  conjunction  with  Bright  Star  90. 
(DELETED]." 

2.  Exerdse  Objectives;" 

a.  Conduct  and  evaluate  combined  operations. 

b.  Integrate  Oman/U.S.  combitwd  planning. 

c.  Enhance  integrated  air/ground  close  air  support  (cas) 
operations. 

d.  Maximize  use  of  prepositioned  assets. 

3.  Participating  Forces  and  Units;" 


Force 


Unit 


6  X  F-16  363d  Ihctical  Fighter  Wing 

2  X  E-3  552d  Air  Warning  and  Control  Wing 

4.  Sequence  of  Events;^’ 


Deployment  24  October  -  2  November  1989 

Employment  3  -  8  November  1989 

Redeployment  10  November  -  12  December  1989 


"(S)  USCENTAP  Joint  Task  Force  Charlie  Inferno  Creek  90  Exerclae  plan, 
1  May  1987,  p  1. 

"(S)  Ibid,  p  Iv, 

"(S)ttW,  pA-M. 

"(S)  Ibid,  p  V. 
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5.  M^jor  Milestones  and  Accomplishments:^ 

a.  The  return  of  the  AWACS  with  the  RADIC  System  signihcantlY 
improved  airfield  defense  capability  and  provided  valuable, 
training  benefits  lo  both  CENT^!'and  soap  air  defense  controllers 
and  staff  officers 

b.  The  airfield  attach  and  airfield  defense  scenarios  offered  high- 
quality  training 

6.  Lessons  Learned  (or  Relearned): 

a.  The  Inferno  Creek/ Accurate  Ibst  exercises  provide  high-quality 
training.  [DELETED].*'’ 


^CENTAP  inputs  to  JULLS  CENTAF  Exercise  data  files,  and  unit  After 
Action  Reports. 

*ybid. 
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Appendix  E 


Desert  Shield  Exercises’ 

Unique  and  Recurring  IVaining  Exercises 

CA9  &  Al 
Composlt*  Pore* 


I  AUQ  SEP  CX3T  (  NOV  j  DEC  |  JAN 

Initial  HacK 


'aII  information  was  extracted  from  a  mir  writtun  by  Lt  Col  Robert  S  Coombs, 
USCENTAF,  Desert  Shield  Training  and  Exercises,  20  Mar  1991. 
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Exercise  Initial  Hack  24  •  26  Oct  1 990 

Objectives; 

•  Increase  operations  tempo,  C^  two  carrier  simultaneous  operations, 
joint/combined  planning,  and  tanker  operations  in  multiple,  simul¬ 
taneous  refueling  tracks. 

•  Expose  participants  to  conditions  duplicating  actual  scenarios, 
continuous  operations,  and  air/ground  staff  operations. 

Concept  of  Operations: 

•  Exercise  tanker  and  receiver  flows  to  planned  orbits  and  tracks; 
simultaneous  interdiction,  close  air  support  (CAS),  and  air-to-air 
operations  [DELETED]  fly  EC-130  (ABCCC)  sorties  as  required; 
conduct  forty-eight  hour  continuous  operations  with  an  airspace 
control  plan. 

[DELETED]. 

Highlights: 


Number  of  Sorties  Flown 
Fighter  Tanker  Air-to-Air  awacs  Total 

282  88  48  13  431 

Participants  were  USAF,  Navy,  RSAP,  RAF,  CAF. 
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ExerclM  Imminent  Thunder 


15  -  20  Nov  1990 


CENTCOM  Objectives: 

•  Joint/combined  training  and  interoperability  of  friendly  forces, 
enhance  coordination  and  communication  capabilities,  improve 
joint/combined  air  operations,  enhance  Naval  surface  operations, 
exercise  combined  link-up  and  reinforcement  operations,  conduct 
amphibious  operations,  and  conduct  carrier  battlegroup  operations 
in  support  of  amphibious  operations. 

CBNTAF/RSAF  Objectives: 

•  Exercise  D-Day  alert  interdiction  package;  execute  mission 
commander’s  operations  order;  exercise  CAS  process  and  con¬ 
duct  CAS/offensive  counterair  (OCAVair  interdiction  (AI)  missions 
in  a  coordinated  manner;  support  amphibious  operations;  and 
coordinate  search  and  rescue/combat  search  and  rescue  (SAR/csar). 

Concept  of  Operations: 

Phase  1 

Offensive  Air  Operations; 

•  Perform  alert  notice  and  simulate  aircrafi/crew  generation;  simulate 
D-Day.  [DELETED], 

cas/ai 

•  Exercise  the  Tactical  Air  Control  System  (TACS)  C’  in  a  limited 
Jamming  environment,  integrate  CAS/kiil  zones,  and  fly  integrated 
AC- 130/A- 10  night  antiarmor  operations.  [DELETED]. 


Phases  2  through  5 

Amphibious  Operations,  Reinforcement,  Redeployment 
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•  Establish  amphibious  operating  area  and  support  Navy  and  Marine 
operatiions;  missions  included  dca  (ground  alert),  CAS,  air-to-air 
CAPi,  and  air  refueling. 

SAR/CSAR 

•  SOCCENT/CBNTAF  exercised  Helos  and  A-lOs  with  two  preplanned 
pick  ups  and  an  immediate  launch.  [DELETED]. 

Highllghta: 

Phase  1 

A  total  of  2,300  sorties  were  flown,  with  thirty  composite  force 
packages  and  1,300  CAS  sorties.  D-Day  (dress  rehearsal)  involved; 
twelve  composite  force  packages,  273  sorties,  and  six  airfleld  attacks. 
The  mission  commander  operations  order  was  exercised. 

Phases  2  through  5 

A  total  of  550  sorties  were  flown,  with  CAS/Navy  aoa  support;  88 
USAP  and  PAP  CAS  sorties  and  35  tanker  sorties. 

Exercise  Desert  Force  5-7  Dec  1990 

Objectives: 

•  Conduct  two  carrier  simultaneous  operations,  coordinate  command 
and  control,  airspace  management  plans,  CSAK,  and  tanker  and  re¬ 
ceiver  flows  to  planned  orbit  and  tracks. 

•  Fly  composite  force  integrated  training  with  Coalition  forces. 


412 


Concept  of  Operations: 

•  Fly  a  dress  rehearsal  of  actual  D^Day  [DELETED]. 

HighUghta: 

A  total  of  430  sorties  were  flown  by  the  following  Coalition  forces. 
USAF,  FAF,  CAF,  RSAF,  USN,  and  RAF. 

Alr>Ta*Air  IVainlng  Exercises  East  17  •  19  Dec  1990 

West  22  -  23  Dec  1990 

Objectives: 

•  Practice  air  combat  maneuvering  (ACM)  and  improve  AWacs  Weap¬ 
ons  Director  (WD)  proficiency. 

•  Exercise  High  Value  Airborne  Asset  (hvaa)  protection  and  F-I  dis¬ 
similar  air  combat  training. 

Concept  of  Operations: 

East:  ACM-two  versus  two  aircraft  [DELETED]. 

West:  ACM-two  versus  two  and  two  versus  four  aircraft  [DELETED], 
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HighllKhts: 


More  than  200  sorties  were  flown  with  the  following  participants: 
HVAA: 


AWACS 

Tankers 

Compass  Call 

ABCCC 

Blue  Air: 

USAF-F-13, 

RSAF-F-15 

RAF-Tomado  F-3 

FAF-M-2000 

Red  Air: 

USAF-F-16. 

CAF-CF-i8 

USMC-F/A-18 

lAF-Tomado 

KAF-F-1 

Exerdse  Fish  Barrel 

7- 9  Jan  1991 

Objecdvea: 

•  Evaluate  the  C’  procedures.  [DELETED].  Exercise  procedures  for 
attacking  armor  both  in  day  and  night,  and  practice  cas  sortie 
distribution. 

Concept  of  Operations: 


f 


Perform  cas  and  AI  using  friendly  ground  forces;  incorporate  Night 
Canon  training.  Fly  dedicated  AWACS/  opposing  air;  concentrate 
package  training  [DELETED]. 


Highlights: 

There  were  360  daytime  and  216  nightimc  CAS/AI  sorties  flown  with 
the  following  participants; 


CAS/AI  Training 
USAF 

A-IO,  OA-10,  AC-130,  F.16,  F-15E,  F-lllF 

USN 

A-6 

USMC 

F/A-18.  AV-8B,  A-6 

USA 

AH-64,  OH-38D,  AH-i 

KAF 

A-4 

RSAF 

F-5 

RAF 

Jaguar 

FAF 

Jaguar 

Package  Training 

USAF 

F-16,  F-4G,  B.52,  F-15E.  F-15.  EF-IH.  F-lllF 

CAF 

CF-18 

RAF 

Tornado  F-3,  GR-1 

RSAF 

F-15,  Tornado 

FAF 

Jaguar,  M-2Ci00,  F-ICR 

Navy  Package  Training 

USN  A-6E.  A-7,  F-18,  F-14,  EA-6B,  KA-6D 

L'SAF  EF-il1,F-4G 

RSAK  Tornado  IDS 

RAF  Tornado  GR^l 

Joint  SAR/eSAR  Exercise  11  Jan  1991 

Objectives: 

•  Exercise  assets  and  C’. 

Concept  of  Operations: 

•  Conduct  three  rescue  missions  (2  Sar  and  1  CSAR),  two  night  ai.d 
one  day  extraction,  and  operate  C’  through  awacs  to  the  Joint 
Rescue  CooiJination  Center. 
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HighUghts: 

The  participants  were:  RSAF-Bell-212,  USN-(iH-60,  and  SOCCENT- 

MH-53,  MH-60. 

Iknker/Airapace  Control  Exercise  6,  13  Jan  1991 

Object!  vea: 

•  Fly  tankers  at  D-Day-lcvcl  sortie  requirements,  utilize  awacs  for 
tanker  control,  and  test  air  traffic  control  procedures  in  saturated 
airspace  conditions. 

Concept  of  Operations: 

•  Fly  the  maximum  number  of  tankers  and  fighters  for  short  periods 
of  time,  activate  air  refueling  tracks  not  used  during  training,  and 
man  J1  AWaCS  orbits. 

Highlight'': 

The  participants  and  number  of  refueling  tracks  were: 


6  Jan 

13  Jan 

Tankers 

57 

72 

Air  Refueling  Tracks 

19 

20 

Receivers 

105 

136 

ATC  Geiicrutlon  Exercise  12,  16  Jan  1991 

Objectives: 

•  Exercise  full  ATO  cycle. 


416 


Concept  of  Operations: 

•  Strictly  a  “paper”  exercise  that  started  with  initial  plai.ning  and  tat:get 
nomination  in  the  Guidance,  Apportionment,  and  iWgeting  cell  to  the 
production  and  distribution  of  the  D42  ato  in  the  ATO  Division. 

mghUghts: 

Both  days  were  required  to  smooth  out  the  process,  and  difficulties  were 
experienced  proc^issing  the  ato  into  the  Computer  Assisted  Force  Man- 
agement  System. 


Recurring  TValnlng  and  Exerdna 
Air  Defenae  Exercise  Weekly  Nov/Dec  1990 
Objectives; 

•  Exercice  practice  detection,  identification,  and  reaction. 
Concept  of  Operations: 

•  Scheduled  every  week  [DELETED]. 

HighUghts: 

There  were  178  sorties  over  14  vulnerability  periods.  Tlic  participams 
were: 


Fakeis 

USMC  F/A-l?,  A-6,  AV-8B 

USAF  F-15E,  EF-111.F-111F,  F-4G,F-)6 

itSN  A-6,  A-7 

RAF  Tornado  GR-1 

FAF  Jaguar 
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Defensive  Counterair 
USAF 
USMC 
USN 
F.SAF 
CAP 
RAF 


F-15 

F/A-18 

F-14 

F-15,  Tornado  ADV 
CF-18 
Tornado  F-3 


Paclutge  IVaining 


Weekly  Sep  1990  -  Jan  1991 


Objectives: 


•  Promote  interoperability  of  friendly  forces,  conduct  integrated 
training,  and  exercise  actual  operations  and  procedures,  planning, 
tactics,  and 


Concept  of  Operations: 

•  Enhance  unit  training  programs  by  formally  establishing  ttvo  days  a 
week  (aftencon  and  night)  for  flights,  designate  mission  command¬ 
ers  for  each  package. 

HighUKhts: 

Over  4,000  sorties  were  estimated  flown,  and  all  aspects  of  the  integrated 
air  campaign  were  exercised. 

CAS/AI  IValning  Weekly  Sep  1990  -  Jan  1991 
Objectlvea: 

•  Exercise  elements  of  tacs  that  suppoit  CAS  and  At  missions,  i.e., 
fighters,  woe,  TACC/Combat  Ops,  CAS  Director,  and  abccc,  asoc, 
TACP,  AFAC,  OTAC,  ANOLCO  [Air  and  Naval  Gunfire  Liaison  Compa¬ 
ny  (USMC)]  Ifeam. 

*  Develop  and  exercise  procedures;  familiarize  pilots  and  control- 
len  with  terrain,  landmarks,  and  meteorological  renditions. 

*  IDFXETED]. 
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Concept  of  Operations: 


*  Fly  CAS  wiih  different  controlling  agencies.  |[DELETED], 

•  The  priorities  were;  CAS-suppott  controllers  with  field  exercises; 
Al-target  areas  near  anticipated  war  operations. 

Highlights: 

A  maximum  of  110  sorties  per  day  with  the  following  participants: 

CAS 


USAP 

A-10,  OA-10,  F-16.  AC-130.  C-130 

USA 

AH-64.  AH-l,  OH-58 

USMC 

AV-8B.  F/A-t8 

PAP 

Jaguar 

A1 

USAP 

A-IO,  F-16,  ABCCC 

USMC 

AV-8B.  F/A-18,  A-6 

USN 

A-6 

RSAP 

F-5 

KAF 

A.4 

PAP 

Jaguar 

RAF 

Jaguar 

Night  canon; 

Weekly  Dec  1 990  - 

Objectives: 

*  Develop  best  tactics,  C*  methods,  and  bda  capability  using  tasked 
mission  aircraft;  and  practicr  airspace  deccnfliction. 

Concept  of  Operations: 

*  Conduct  night  ar.iiarmor  attacks. 

Highlights: 

A  maximum  of  43  sorties  were  Mown  at  night. 
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Border  Air  Refueling  Daily  17  Dec  1990  -  9  Jan  1991 
and  Intercept  Exercise 

Objectives: 

•  Demonstrate  air  combat  rcadiness/capability,  reduce  predictability, 
and  increase  fighter/AWACS  proficiency. 

Concept  of  Operations: 

•  Give  Iraq  a  look,  increase  border  presence  (visible). 

•  [DELETED]. 

Highlights: 


Sorties  averaged  24  to  32  per  day. 


Appendix  F 


Flag  Exercises 


Rtd  Flag 

Red  Flag  had  its  roots  in  Vietnam.  Spurred  in  part  by  relatively  low 
exchange  rates  against  North  Vietnamese  MIGs,  Air  Force  officials 
returned  to  the  institutional  memory  that  roughly  ninety  percent  of  the 
aircrew  losses  occurred  within  the  first  ten  combat  sorties.  Military 
leaders  believed  that  combat  losses  could  be  reduced  if  aircrews  were 
“seasoned”  in  a  controlled  environment  similar  to  combat.  Several  pro¬ 
posals  were  made  that  optimized  the  mix  of  units  participating  against 
associated  costs.  In  197S  General  Dixon,  Commander  of  Tactical  Air 
Command,  declared  that  the  first  Red  Flag  exercise  would  provide  the 
highest  sense  of  realism  in  an  enemy  threat  environment  that  peacetime 
training  could  offer. 

Lessons  learned  from  Vietnam  became  the  guiding  light  for  Red  Flag 
exercises.  This  exercise  is  not  a  forum  for  checking  out  new  people  or 
developing  new  tactics  but  rather  for  evaluating  approved  tactics,  gaining 
confidence  in  flight  skills,  and  learning  to  orchestrate  the  efforts  of  a 
composite  force.  Safety  is  a  paramount  consideration  for  the  10  sorties 
that  each  aircrew  flies.  The  tempo  of  realism  increases  gradually 
throughout  these  10  days.  Tactical  Air  Command’s  goal  for  Red  Flag 
participation  is  once  every  15-18  months  per  aircrew.  I'he  exercise  lasts 
approximately  6  weeks  and  is  subdivided  into  3  two-week  periods.  Units 
rotate  crews  in  for  each  two-week  period  to  allow  maximum  participation. 
Red  Flag  is  scheduled  approximately  3  times  a  year  and  costs  roughly 
$1.5  million  per  exercise,  excluding  costs  for  infrastructure  support  and 
range.  The  overall  exercise  objective  is  to  provide  a  safe,  simulated 
combat  environment  that  allows  participants  to  employ  composite  force 
tactics  against  strategic  and  tactical  targets  defended  by  a  challenging, 
integrated  air  defense  system.  The  following  tables  identify  statistics 
about  all  flag  exercises  from  their  inception  to  the  Gulf  War. 
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150-514  0  -  93  -  15  j  QL  3 


Flag  Exercises' 


Year 

Red 

Gmn 

Maple 

Sortlee 

Houra 

4  Aircrews 

1975 

1 

552 

671 

unknown 

1976 

9 

9535 

15363 

2827 

1977 

10 

16596 

27645 

6975 

1978 

9 

2 

19350 

32164 

6958 

1979 

7 

2 

19440 

33930 

9240 

1980 

3 

2 

10185 

17718 

6084 

1981 

3 

1 

2 

17878 

3022 

7982 

1982 

3 

1 

2 

15753 

25821 

6758 

1983 

3 

1 

16043 

27033 

6334 

1984 

4 

1 

2 

19781 

34248 

7167 

1985 

3 

2 

2 

22561 

40893 

8440 

1986 

3 

1 

2 

16678 

30734 

6309 

1987 

4 

1 

2 

20095 

37252 

6431 

1988 

3 

1 

1 

16641 

28630 

4434 

1989 

4 

1 

1 

19135 

34530 

4816 

1990 

3 

1 

1 

14522 

25489 

4465 

Flag  Exercises*  (continued) 


Coalition  Participants  in  Red  Flag  Exercises* 

Ynrt  76  77  78  79  80  81  82  83  84  85  M  87  88  89  90  91 


Britain 

Canada 

Egypt 

Prance 

Italy 

Saudi  Arabia 


X  X  X  X  X  X  X 
XX  X  X  X  X 
X 

XX  X 


X  X  X  X  X  X  X 
X  X  X  X  X  X  X 
X 

X  X  XX 
X 


'414  CTS  FAX,  Fiscal  Year  Summary,  19  Mar  1992. 
*Capt  Vic  Wager,  hq  acoix)ts  DaUbase,  16  Sep  1992. 
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Fleg  Exercises^  (continued) 


Canada  Egypt  France  Britain  Italy  Saudi  Arabia 


CFS 

F-16 

Jaguar 

Buccaneer 

C  130 

CF.I47 

F.5E 

C-160 

C-I30K 

Tornado 

CC-30 

F-1 

Jaguar 

CF-IS 

C-130 

Harrier 

CF-104 

Tornado 

CH-136 

Vulcan 

C-130R 

F.106 

F-4M 

VC-10 

Victor 

Flag  Exercixea*  (continued) 


Other  Foreign  Participants  in  Red  Plug  Exercises 

Yesrt  76  77  78  79  80  81  83  83  84  88  ~M  87  U  89  90 


Australia 

Belgium 

Denmark 

Germany  x 

Greece 

Israel 

Jordan 

Korea 

Netherlands 

Norway 

Singapore 

Thailand 

Turkey 


^414  CTS  FAX,  Fiscal  Year  Summary,  19  Mar  1992. 
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Red  Flag  exercises  require  a  geographical  space  large  enough  to 
accommodate  large  composite  force  packages:  interdiction  sorties  that 
may  stretch  tens  of  miles  enroute  to  targets;  air  defense  fighter  tactics  that 
may  at  times  begin  intercepts  beyond  visual  range  (30-50  nm)  and  take 
another  20  miles  horizontally  and  30.000  feet  vertically  to  complete  their 
engagentent;  several  hundred  aircraft  without  supersonic  restrictions; 
air-tu-ground  targets  (airbases,  bridges,  tanks,  etc.)  the  same  size  and 
composition  as  wartime  targets;  and  an  airbase  that  can  handle  the  launch, 
recovery,  and  emergency  landings  of  alt  the  airplanes.  The  enormity  of 
the  task  and  requirements  for  the  training  environment  pointed  toward 
federal  land  in  the  Nevada  desert,  depicted  on  the  following  map, 

Each  scenario  pits  a  blue  force,  whose  objective  is  to  attack  red 
interdiction  and  close  air  support  targets,  against  a  red  force  whose  objec¬ 
tive  is  to  defend  its  resources.  The  mock  war  is  controlled  by  range 
procedures,  participant  training  objectives,  a  red  force  cadre  that  exercises 
control  of  the  intensity  and  tempo  of  air  combat  consistent  with  training 
objectives,  and  range  safety  personnel.  The  Nellis  afb  “aggressors”  are 
the  cadre  of  red  fighters,  that  emulate  enemy  fighter  tactics.  Other  air  de¬ 
fense  fighter  units  that  are  evaluating  their  combat  air  patrol  (cap)  and  air 
base  defense  tactics  augment  the  aggressors.  Ground-based  area  and 
point  defenses  form  the  other  half  of  the  enemy  integrated  air  defense 
system  (IADS).  Manned  and  unmanned  threat  emitters  run  by  civilian 
contractors  and  the  Red  Flag  staff  simulate  Soviet-style  gro»nd  threats 
such  as  the  SA-2, 3, 4, 6, 8  and  ZSU  23-4,  providing  realistic  acquisition, 
track,  and  launch  indications  to  blue  force  aircraft.  The  underlying  Red 
Flag  objective  is  to  train  the  blue  forces  by  creating  an  environment  in 
which  blue  forces  have  to  be  vigilant  and  execute  tactics  that  ensure 
mission  success  while  minimizing  simulated  losses.*  The  following  table 
listing  red  force  units  from  Green  Flag  90-4  was  conducted  August  1 990, 
and  is  typical  of  all  flag  exercises. 


*COMTAC  E;;erciBe  Plan  80,  Red  Flag,  I  Feb  1992.  Additional  Information  on 
general  Red  Flag  overview  provided  by  HQ  usaf/xofc  and  acc/uoxet. 
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Blue  forces  constitute  the  largest  group  of  participants  during  Flag 
exercises  and  are  composed  primarily  of  fighter  forces.  Over  the  years 
increasingly  more  participants  have  come  from  Strategic  Air  Command 
(SAC),  Military  Airlift  Command  (MAC),  the  Navy,  the  Marines,  the 
Army,  and  the  foreign  nations.  The  following  tid>ie  listing  blue  force 
participants  from  Qreen  Flag  904  is  representative  of  the  types  and 
quantities  of  aircraft  in  each  flag  exercise. 


Summary  of  Red  Forces  in  Green  Flag  904^ 


Unit  Aircraft  Home  Base  Number  of  Fligbt  Hours 

(Number)  Sorties 


56TTW 

F-16  (8) 

MacDtll  APB.  PL 

AD-213 

414.1 

57FWW 

P-16  (6) 

Neill)  APB.  NV 

AD-281 

388.8 

SSTTW 

F-16  (6) 

Luke  APB,  AZ 

AD-94 

153.2 

388  TFW 

F-16  (6) 

Hill  APB,  UT 

AD-63 

137.4 

VMFA.235 

F/A-18  (6) 

MCAS  Kaneohe  Bay,  HI 

AD-54 

62.5 

41  BCS 

BC-130H(1) 

Davli-Monthan  apb,  az 

C3CM-8 

44.5 

RTTF 

KC-135  (3) 

March  apb.  ca 

AAR-46 

200.8 

Iblal 

759 

lAOU 

^  USAF  Tactical  Air  Warfare  CenterGreen  Flag  90-4  Final  Repoit,  Nov  1990.  p  1-9. 
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Summary  of  Blue  Forces  In  Green  Flag  90' 


Unit  Aircraft  Typc/Numbcr  Flight 


Number 

Home  Bsm 

of  Sorties 

Hours 

36TFW 

F.15  (8) 

BItburg  AB,  OB 

AD.  183 

274.5 

422  TBS 

F.15  (2) 

Nellie  APB,  NV 

AD-7 

6.8 

32TFS 

F-15  (8) 

Soeeterburg  AB,  NL 

AD.69 

101.6 

33TFW 

F.15  (10) 

Eglin  APB.  Ft. 

AD-366 

599,5 

121  TFW 

A.7D  (6) 

RIckenbacker  anob,  oh 

AM14 

126.2 

27TFW 

F.1MD(8) 

Cannon  APB,  nm 

AI.146 

191.0 

366  TFW* 

F-lllA  (6) 

Mt  Home  apb.  id 

AI-50 

58.9 

388  TFW 

F.16(10) 

Hill  APB.  UT 

A1.304 

467.5 

VMFA-233 

F/A.18 

MCAS  Kaneohe  Bay,  HI 

SEAD-IOI 

150.9 

VMAQ-4 

EA-6A  (3) 

NAS  Whidbey  Island,  WA  SEAD.25 

37.6 

67  TRW 

RF.4C  (6) 

Bergstrom  apb,  tx 

RECCE.  177 

345.1 

52  TFW 

F.40/F.16(4)  Spangdahlem  AB  OE 

SEAD.90 

156.3 

35  TFW 

F.40  (10) 

George  APB,  CA 

SEAD-183 

272.4 

4443  TBO 

F.4a  (3) 

George  APB.  CA 

SEAD.18 

26.7 

43  ECS 

EC-130H  (2) 

Scmbach  AB  GE 

C3CM.13 

35.4 

41  ECS 

EC.130H  (2) 

Davls-Monthan  APB.  AZ 

C3CM-37 

97,2 

42  ECS 

EF-lll  (3) 

RAP  Upper  Heyford  UK 

EW,  C3CM.79 

142.1 

390  ECS 

EF-lll  (3) 

Ml.  Home  apb.  id 

EW,  C3CM.90 

151,7 

552  AWACW 

E-3  (2) 

Tinker  APB,  ok 

C3-49 

179,1 

55  SRW 

RC-135  (2) 

Orfutt  APB.  NE 

C3I-30 

210.3 

42  BMW 

B-52a  (2) 

Loring  APB.  ME 

AI-41 

217.9 

379  BMW 

B.52G  (2) 

Wuitsmiih  APB.  Ml 

AI.44 

180,9 

416  BMW 

B-S2C  (2) 

Grlfflss  APB.  NY 

AI-33 

176.0 

RTTF 

KC-135  (7) 

March  apb.  ca 

AAR- 153 

644.0 

63  MAW 

C-Ul  (3) 

Norton  APB,  ca 

25 

57,1 

317/435  TAW 

C.130(4) 

Pope  APB,  NC 

25 

53.4 

ToUl 

1A54 

4,960.1 

*Corc  Unit 


p.|3. 
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Well  in  advance  of  any  Flag  exercise,  objectives  are  defined  and  a 
scenario  is  written.  Planning  staffs  and  mission  directors  are  assigned  by 
the  numbered  Air  Forces  to  orchestrate  the  efforts  of  everyone 
participating.  Units,  with  agreement  from  their  higher  headquarters, 
volunteer,  based  on  their  training  requirements,  availability,  and  funds 
remaining.  The  complex  logistical  problems  are  worked  out  during 
various  predeployment  conferences  and  form  a  basis  for  contingency 
deployment  planning. 

Specific  flag  training  begins  several  months  in  advance  of  the 
deployment.  Squadron  weapons  and  training  officers  develop  specific 
unit  training  requirements  and  a  plan  to  meet  the  objectives.  Aircrews 
are  identified  based  on  their  needs,  availability,  experience,  and  squadron 
positions  (flight  lead,  instructor,  etc.).  Ground  training  is  a  mixture  of 
self-paced  and  class  academics  covering  three  main  categories;  flight/ 
weapons  safety  and  range  orientation,  equipment,  and  tactics.  If  the  unit 
objective  is  the  live  drop  of  a  particular  kind  of  ordnance,  detailed  ground 
academics  provide  a  thorough  refresher  about  the  weapon,  flight 
restrictions,  preflight,  delivery  parameters,  and  safe  escape.  Other  equip¬ 
ment  items  covered  will  be  electronic  countermeasure  (F.CM)  pods,  radar, 
Have  C^uick,  lantirn  or  other  lasing  devices,  and  survival  equipment,  to 
name  a  few.  The  unit  weapons  shop  develops  a  number  of  weapons 
delivery  tactics  consistent  with  training  objectives  and  the  flag  scenario. 
Tactics  discussions  ore  a  refresher  of  unit  tactics  and  an  overview  of  other 
unit  procedures  and  tactics,  including  the  enemy's.  Emphasis  is  placed 
on  flying  the  flag  crews  together  to  the  maximum  extent  possible,  and 
special  flying  programs  were  initiated  to  ensure  each  participant  is  fully 
qualified  and  proficient  in  all  aspects  of  his  mission. 

Planning  staffs  normally  deploy  to  Nellis  several  days  in  advance  of 
the  exercise  participants.  Their  function  is  to  review  the  scenario  and  act 
as  a  higher  headquarters  planning  staff.  Academics  may  or  may  not  be 
given  to  the  mission  directors  and  their  planning  staffs,  depending  on  their 
requests.  All  aircraft  arrive  on  a  Saturday,  and  maintenance  prepares  for 
operations  on  Monday.  Sunday  the  aircrews  receive  ground  academics  and 
are  given  their  first  Air  'risking  Order  (ato).  As  mentioned  earlier,  the 
two-week  exercises  gradually  increase  in  complexity  and  tempo.  A.n 
example  of  a  typical  training  schedule  and  scenario  follows.* 


*440th  TFT6,  Red  Rag  92-2,  After  Action  Rpt. 
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RED  FLAG  BLUE  TRAINING  SCENARIO 
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Typicel  Schedule-continued 


The  first  missions  are  flown  for  range  orientation.  A  mission  com 
mander  is  assigned  for  the  day’s  operations;  he  integrates  the  efforts  of 
package  commanders  who  plan  and  coordinate  each  of  three  successive 
waves.  Package  commanders  are  responsible  for  coordinating  and  decon¬ 
flicting  the  tactics  for  their  “gorilla”  packages.  Additionally  they  discuss 
air  and  SAM  defense  tactics  with  their  air  and  BW  support.  All  the  ele¬ 
ments  of  a  composite  force,  including  the  launch  sequence,  refueling, 
formations,  and  ingress  and  egress,  are  practiced  in  a  benign  environment. 
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The  ATO  is  disseminated  to  all  units.  Flight  leads  identify  which 
packages  they  are  assigned  along  with  their  targets  and  support  assets. 
The  mission  comnuuider  holds  a  meeting  of  all  flight  leads  to  discuss 
tactics  and  a  general  game  plan.  Flight  leads  discuss  the  best  way  their 
aircraft  can  support  the  mission.  After  the  meeting,  flight  leads  get 
together  with  the  aircrews  of  their  flight  and  tasks  are  delegated.  For  the 
F-16.  assuming  a  flight  of  four  aircraft,  the  lead  and  number  three  aircraft 
may  determine  target  area  tactics  and  deconflict  with  other  flights  in  the 
area.  The  number  two  aircraft  may  be  assigned  to  plan  the  route  and 
number  four  to  get  the  intelligence  assessment  and  weapons  data.  The 
details  of  subordinating  tasks  are  left  to  flight  lead  discretion.  Every  area 
of  the  mission,  which  includes  mission  data,  ground  procedures,  depar¬ 
ture,  refueling,  ingress,  target  area,  egress,  and  landing,  is  planned. 

After  the  mission  has  been  planned  in  detail,  a  mass  brieflng  with  all 
participants  is  held  to  brief  the  overall  operations.  These  details  include 
the  day's  objectives,  weather/notice  to  airmen  (NOTAMS)/timehack  (syn¬ 
chronized  time  check),  Intel  .scenario,  red  force  operating  instructions  and 
special  instructions,  blue  force  operations,  and  safety.  Immediately  after 
the  mass  brief,  participants  go  to  individual  flight  briefs  where  the  details 
of  flight  operations  aiC  enumerated.  Every  aspect  of  the  mission  and  areas 
of  potential  impact  are  discussed. 

Probably  the  greatest  learning  tool  available  at  Red  Flag  is  the  ability 
to  accurately  reconstruct  the  mission.  Every  training  situation  can  be 
broken  into  three  components:  planning,  execution,  and  evaluation. 
Participants  learn  in  each  of  the  three  phases,  and  because  the  process  is 
experiential  rather  than  intellectual,  events  can  be  measureo  and  remem 
bered.  The  Red  Flag  facility  is  an  excellent  environment  tor  all  stages. 
During  the  planning  stage,  all  participants  have  the  opportunity  to  interact 
and  exchange  information.  It  becomes  more  than  rote  memory;  it  be¬ 
comes  an  application  of  the  aggregate  of  learning  experiences  of  the 
forces  throughout  the  years.  The  addition  of  foreign  participants  and 
sister  Services  has  broadened  the  learning  environment,  enabling  the 
Coalition  to  fight  as  a  single  air  force. 

The  actual  mission  can  be  monitored  from  select  briefing  rooms 
using  the  Red  Flag  Measurement  Dcbrieflng  System  (rfmds).  The  RFMDS 
is  an  advanced  training  system  that  records  and  displavs  the  activities  and 
results  of  simulated  tactica*  air  combat  mi.«sions  flown  on  the  Nellis  range 
complex.  The  aircraft  flying  with  the  RFMDS  pods  allow  Red  Flag  mis- 
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sions  to  be  monitored  live  and  replayed  for  postmission  analysis.  Each 
aircraft  is  monitored  electronically,  and  a  computer>enhanced  display 
provides  real-time  depiction  of  the  battle,  across  the  full  spectrum  of 
operations  for  the  entire  Red  Flag  training  area.  Commanders,  planning 
staffs,  and  crews  who  are  not  flying  can  monitor  the  battle  as  it  unfolds 
in  the  Red  Flag  facility. 

The  day’s  operations  are  debriefed  in  a  similar  manner.  After  land¬ 
ing,  crews  debrief  and  record  results  and  signiflcant  lessons  or  factors 
affecting  iheir  package.  Pertinent  information  for  the  flight  includes 
conduct  of  the  flight,  strengths  and  weaknesses  of  the  tactics,  and  hits  and 
misses  of  the  weapons.  Shots  taken  or  observations  about  other  members 
of  the  gorilla  are  recorded  and  passed  to  the  mission  commander.  He 
debriefs  all  members  of  the  package  using  the  RPMDS  to  illustrate  valu¬ 
able  points,  areas  of  contention,  or  positive  learning  situations.  After  the 
mission  commanders  (both  Blue  and  Red)  have  debriefed,  a  final  mass 
debrief  is  held  to  discuss  lessons  learned,  the  conduct  of  the  day’s  opera¬ 
tions,  and  safety  factors.  Finally,  aircrews  pick  up  the  ato  for  the  next 
day  and  begin  planning. 

The  KFMDS  provides  feedback  and  is  an  important  learning  tool  avail¬ 
able  on  the  Nellis  ranges.  The  following  examples  depict  a  sample  RPMDS 
mission  with  high-activity  (aircraft  graphic)  and  low-activity  (triangle) 
aircraft  tracks.  When  tracking  in  high-activity  mode,  the  rpmds  can  depict 
an  aircraft  in  time  and  three-dimensional  space,  provide  performance  data 
on  that  aircraft,  and  show  positional  relationships  with  other  high-aclivity 
aircraft,  surface  threats,  or  ground  targets.  An  aircraft  must  be  equipped 
with  an  Aircraft  Instrumentation  Subsystem  (ais)  for  tracking  as  high  activi¬ 
ty.  The  RPMDS  is  designed  to  permit  low-altitude  tracking  of  aircraft  in 
specified  operating  areas.  The  system  depicts  low-activity  aircraft  in  time 
and  two-dimensional  sp  'ce.  The  aircraft  must  be  transmitting  its  scheduled 
identification,  friend  or  foe  (IFF)  Mode  III  squawk  to  be  tracked  as  low 
activity.  The  mtyor  limitations  of  the  system  are  that  a  maximum  of  thirty- 
six  high-activity  aircraft  can  be  displayed  at  one  time,  and  most  C-130  and 
all  C-ldl  aircraft  lack  interface  capability  for  high-activity  tracking.  An 
example  of  a  RFMDS  high/low  activity  display  is  provided. 

The  RFMDS  can  also  display  the  event  time  and  type  of  wcapotvi  deliv¬ 
ery:  air-to-air,  air-to-surface.  and  surface-to-air.  Aircraft  weapons 
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systems  must  interface  directly  with  the  Ais  to  be  displayed,  and  the  aircraft 
must  be  tracking  in  the  high-activity  mode.  For  air-to-air  and  surface-to-air 
weapons,  the  system  can  also  identify  the  targeted  aircraft  if  that  aircraft  is 
tracidng  in  the  high-activity  mode  (see  following  Figures  for  air-to-air  and 
surface-to-air  RFMDS  depictions).  Several  m^jor  limitations  degrade  mission 
reconstruction;  although  the  system  knows  who  is  shooting  whom,  the 
fly-out  of  airto-  air  missiles  is  not  determined;  the  system  is  not  interfaced 
with  the  high-speed  antiradiation  missile  (HARM)  and  therefore  does  not 
know  what  it  was  tai:geted  against;  and  the  system  can  not  display  shots  on 
low-activity  tracked  targets. 

The  RPMDS  can  simulate  the  results  of  the  employment  of  numy  ai^to-air, 
ai^to-surface.  and  surface- to-air  weapons.  Results  of  the  simulation  can 
include  graphic  depiction  of  the  fly-out,  probability  of  kill,  kill  or  miss,  and 
reasons  for  miss,  lb  achieve  a  weapons  delivery  simulation,  the  RFMDS  must 
record  the  delivery  event  and  for  air-to-air  and  surface-  to-air  weapons 
identify  the  targeted  aircraft.  Four  nuyor  limitations  of  weapons  simulations 
are;  a)  they  arc  only  simulations  and  not  actual,  b)  the  AGM-6S  and 
AOM-88  are  not  available,  c)  simulations  are  not  affected  by  ECM  and  chaff, 
and  d)  high-fldelity  simulations  are  only  available  for  selected  targets  and 
aircraft. 

The  Red  Flag  building  contains  six  separate  consoles  for  aircrew 
feedback.  Each  console  permits  independent  monitoring  of  the  live  mis¬ 
sion  or  replay  of  a  previously  recorded  mission  on  three  independent 
monitors.  Four  of  the  consoles  provide  large  dual-screen  displays  for 
utilization  by  large  groups.  Two  consoles  can  record  one  display  on 
standard  3/4'inch  tape  for  replay  on  a  separate  video  cassette  player.  Each 
console  has  a  color  printer  for  printing  a  snapshot  of  the  mission. 
Aircrews  may  schedule  the  use  of  a  console  for  individual  mission  de¬ 
brief/analysis  or  request  recording  of  the  mission  on  videotape  for  docu¬ 
mentation  and  later  review  at  home  station. 

An  additional  resource  available  to  the  aircrew  for  debrief  is  the  Television 
Ordnance  Scoring  System  (TOSS),  a  precision  electronic  camera  and 
computer  measurement  system.  Cameras  record  the  impact  of  munitions, 
and  computers  measure  the  impact  points  that  can  be  displayed  as  videos  or 
graphics  with  measured  results.  Not  all  targets  on  the  Nellis  ranges  are 
instrumented. 
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RFMDS  Shot  Pairing,  Centroid  View 
and  RFMOS  Shot  Pairing,  Pilot  View 


RFMDS  Shot  Pairing,  Threat  Boresight 
and  RFMDS  Point  Thrget 
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B-52  Thiiiiiiis^The  Diego  Garcia  Problem 

Between  9  August  and  16  August  1990,  Strategic  Air  Command 
(SAC)  deployed  twenty  B*S2s  to  Diego  Garcia,  a  small  island  in  the  Indian 
Ocean.  Diego  Garcia  became  the  first  bomber  operations  base  supporting 
U.S,  Central  Command  (USCENTCOM)  in  Desert  Shield.  It  has  a  tropical 
climate,  a  factor  that  posed  many  training  problems  in  the  ensuing  months. 

[DELETED].  Crews  and  maintainers  were  experienced  at 
conventional  operations  from  deployed  locations  but  lacked  specific 
expertise  in  Southwest  Asia  (SWA),  since  the  bulk  of  their  previous 
training  focused  on  a  conventional  war  in  Europe.'  This  necessitated  a 
training  program  to  expose  the  crews  to  swa  tactics.  The  program  had 
to  be  conducted  on  a  remote  tropical  island  over  3,000  nautical  miles 
from  the  Kuwaiti  Theater  of  Operations. 

The  forces  deployed  to  Diego  Garcia  were  faced  with  a  training  task 
unique  to  Desert  Shield.  To  train  for  the  developing  conflict  properly 
required  access  to  the  Arabian  Peninsula  and  integration  into  the  U.S.  Air 
Force,  Central  Command  (USCBNTAF)  Desert  Shield  airspace  management 
system.  The  Kingdom  of  Saudi  Arabia,  allowed  B-52  training  on  20 
August  1990.  These  late  August  missions  provided  opportunities  for 
aircrews  to  gain  a  basic  orientation  of  the  terrain  characteristics  and  regional 
communication  procedures,  including  communicating  with  the  AWACS.^ 

[DELETED]. 

The  training  program  that  evolved  on  Diego  Garcia  involved  a  low 
number  of  sorties  per  month,  mandated  by  the  long  duration  of  the 
missions  and  the  scarcity  of  the  resources  at  the  remote  base.  To  maxi- 


'(S/NF/WN/RD)  History  of  the  Strategic  Air  Command,  Vol  I,  (1  Jon  •  31  Dec 
1990),  Office  of  the  Historian,  Headquarters  Strategic  Air  Command  Offutt  APB,  NE, 
pp  93-194. 

*(S/NF/WN/RD)/W,  p211. 
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mize  efficiency,  mission  profiles  and  routes  v»’ere  developed  to  provide 
navigation  and  packaged  fighter  operations.  [DELETED] ' 

Qradualiy,  adequate  training  profiles  were  developed,  coordinated 
with  CENTAP,  and  flown.  Two  distinct  training  profiles  soon  emerged, 
one  over  the  Arabian  Peninsula  and  the  other  to  a  local  island.  Peninsula 
missions  provided  the  most  realistic  combat  training  and  combined  the 
following;  night  water  augmentation  takeoff  (water  augmentation  for 
increased  engine  thrust  procedures  were  unique  to  the  B-S2G),  cell  depar¬ 
ture,  emission  control  procedures,  secure  and  awacs  communications 
procedures,  heavyweight  air  refueling,  low-level  training,  timing  control, 
bombing,  multiple  axis  of  attack,  BCM  training,  and  limited  pilot 
instrument  approach  training.  This  robust  profile  offered  training 
opportunities  to  all  pilot,  navigator,  and  electronic  crew  positions. 

The  island  profile  was  much  shorter  in  duration  and  provided 
training  for  events  that  required  more  frequency  or  were  simply 
unavailable  on  the  peninsula.  The  island  training  profile  featured  cell 
take-off,  departure  and  join-up,  simulated  bombing  runs,  ECM  procedures, 
and  pilot  proficiency  items  such  as  touch  and  go  landings.^ 

The  foimalization  of  this  effort  developed  into  an  Initial  Mission 
Qualiflcation  Training  (IMQT)  program.  [DELETED].  With  this  formal¬ 
ized  training  program,  the  commander  was  able  to  monitor  the  wing’s 
training  program  and  its  combat  readiness.’ 

The  bomber  force  at  Diego  Garcia  quickly  amassed  a  sizable  number 
of  flying  hours,  and  sustaining  the  fleet  required  the  establishment  of  an 
Intermediate  Level  Maintenance  Center  (ILMC)  at  Andersen  afb,  Guam. 
[DELETED].*  [DELETED]. 

[DELETED].’ 


’(S/NF/WN/RD)  Ibid,  pp  212-214. 

*(S)  Headquarter!  Strategic  Air  Command,  Operations  Desert  Shield  and  Desert 
Storm,  "The  Bomber  Story,"  p  27. 

’(S)  Ibid,  p  26. 

*(S/NF/WN/RD)  History  of  the  Strategic  Air  Command,  p  4.58. 

’(S/NF/WN/RD)  Ibid,  p  21.5. 
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The  training  program  produced  effective  crew  preparation  under 
extreme  geographical  constraints.  3ut  Genera!  Chain,  SAC  Commander 
in  Chief,  expressed  a  desire  to  increase  the  frequency  of  training  missions 
into  the  Arabian  Peninsula  for  Diego-based  crews.  In  November  1990, 
the  SAC  Director  of  Operations  directed  that  the  tempo  of  training  be 
increased  into  the  peninsula  for  each  bontber  crew.  This  new  emphasis 
generated  a  fresh  look  at  the  realism  and  efficiency  of  training  programs. 
[DELETED].  The  resultant  training  enhancements  resulted  from  diligent 
efforts  to  arrange  and  refine  more  challenging  training  profiles.' 

The  challenge  of  training  for  a  war  3,000  miles  away  in  a  geo¬ 
graphical  setting  that  was  a  complete  opposite  from  the  operating  base 
represented  a  unique  training  experience.  [DELETED].  By  December 
and  early  January,  the  increases  in  frequency  and  realism  were  paying  off 
just  as  the  deadline  for  Iraq  to  withdraw  began  to  approach.  On  IS 
January  1991,  in  response  to  stratfor  (Director  of  SAC  operation  under 
CBNTAP)  guidance,  all  training  missions  were  stopped.  Training  had 
ceased;  the  time  for  war  had  come.' 

The  effectiveness  of  the  training  program  for  the  B-52  crews 
certainly  was  limited  by  many  circumstances.  The  outcomes  of  their 
missions  can  be  analyzed  for  months  to  come  with  varying  results.  How¬ 
ever,  this  much  may  be  said:  when  surveyed  by  Hq  SAC  with  the 
question  "Did  the  SAC  training  program  prepare  you  for  combat?", 
eighty  percent  of  the  B-52  aircrew  members  responded  yes.'°  This, 
combined  with  the  fact  that  no  B'S2s  were  lost  in  the  war  as  a  result  of 
combat,  reflects  that  the  difficult  training  problems  were  resolved  and 
proved  successful  to  the  effective  employment  of  the  B-S2. 

Training  for  cosus  SAC  BS2  Crews 

Hq  SAC  and  the  15th  Air  Force  recognized  early  on  that  because  of 
forward  basing  constraints,  the  training  for  the  CONUS  B-52  units  would 
be  difficult.  In  October  1990,  the  15th  Air  Force  proposed  a  scries  of 
exercises  so  that  B-52  crews  could  simulate  the  situations  they  would 


'(S/NF/WN/RD)  Ibid,  pp  233-234. 

’(S/NF/WN/RD)  Ibid,  pp  234.23.‘5. 

'°(S)  HQ  Strategic  Air  Cummand.  Postwar  Bomber  Training  Conrereiice,  25-26  Apr 
1991,  Aher  Action  Rpt.  Extracted  from  briefing  slide  used  during  the  conference. 
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likely  encounter  in  combat  missions  in  a  war  against  Iraq.  Through  a 
revision  of  the  Red  Flag  schedule  for  SAC  units.  Desert  Warrior  was 
developed.  Desert  Warrior  wa.s  aimed  at  giving  the  crews  exposure  to  the 
CENTAP  ATO  procedures  and  tactics.  [DELETED]. 

[DELETED]. 

Some  significant  benefits  were  derived  from  this  exercise  series. 
Eight  Air  Force  units  participated  in  the  exercise  and  also  flew  in  Desert 
Storm.  They  described  Desert  Warrior  as  a  crash  course  that  helped 
familiarize  them  with  tactics  that  were  used  in  Southwest  Asia.  However, 
all  participants  recognized  this  as  a  stop-gap  measure  that  did  not  replace 
the  training  taking  place  in-theater.  [DELETED]." 


"(S/NF/WN/RD)  History  of  the  Strategic  Air  Command,  pp  236-2.17. 
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Appendix  H 


Special  Operations  Forces  (SOF)  Training 
Considerations 

Before  Desert  Shield,  sop  trained  exclusively  to  conduct  clandestine 
S|^ial  operations  missions  under  cover  of  darkness.  For  the  helicopter 
crews  this  required  extremely  low-altitude  penetrations  of  enemy  airspace, 
landings,  and  egress,  all  completely  blacked  out.  The  prolonged 
deployment  made  it  difficult  to  maintain  currency  in  primary  aircrew 
skills,  a  problem  applying  to  both  MH-53J  and  MC-130  crews.  To 
compound  the  problem,  they  were  tasked  with  the  Combat  Search  and 
Rescue  (CSAR)  role  in  which  they  were  not  trained.'  Both  aircraft  depend 
on  terrain-following  radar  for  low-altitude  penetration,  and  crews  quickly 
found  that  the  fine  sand  characteristic  of  the  Arabian  peninsula  was 
partially  transparent  to  their  radars,  leading  to  less  than  anticipated  obsta¬ 
cle  clearance.^  Poor  visibility  caused  by  the  extremely  find  sand,  kept 
suspended  in  the  air  by  relatively  light  winds,  was  a  particular  problem 
for  helicopter  crews.’  This  phenomenon  was  responsible  for  the  loss  of 
several  U.S.  Army  helicopters  at  night  during  Desert  Shield,  prompting 
the  imposition  of  minimum  altitude  and  illumination  restrictions.  The 
MH-S3J-equipped  20th  Special  Operations  Squadron  (sos)  was  the  only 
helicopter  unit  exempted  from  these  restrictions  due  to  their  flir,  radar, 
and  hover  coupler  capability.^  Night  landings  were,  by  far,  the  most 
demanding  event  and  required  the  development  of  specialized  techniques 


'.\eroipace  Rescue  and  Recovery  Service,  the  Air  Force  component  responsible  for 
CSAR,  was  dlseitabliihed  in  1983  and  its  component  units  either  disbanded  or  absorbed 
by  soc  and  its  first-line  equipment  (noubiy  the  MH-.13Js  and  HC-130  tankers)  transferred 
to  SOP.  Air  RcKue  Service  was  reestabilshed  in  1989  but  had  no  combat-capable,  long- 
range  helicopter  uniu  during  Desert  Shieid/Desert  Storm. 

’(S)  Intvw,  J,  Ouilmartin  and  Coi  F.  aoldstein,  owaps,  of  Lt  Col  Richard  Comer, 
USAP,  commander  of  the  MH-S3J-equipped  20ih  Special  Operations  Squadron,  I  Sep 
1992. 

’(S)  Lt  Col  Comer,  History  of  Desert  Shield/Desert  Storm,  p  8, 

\S)  Intvw,  Lt  Col  Comer. 
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techniques  included  the  use  of  small  chemical  lights  as  hover  points,  use 
of  the  MH-S3’s  infrared  searchlight,  and  making  fully  coupled  approach¬ 
es.*  For  daylight  CSAR  missions,  helicopter  crews  recognized  the  need  for 
close  escort,  and  A- 10  support  was  provided.  Escort  tactics  relearned 
from  Vietnam  proved  effective.* 

Fixed-wing  SOF  crews  were  generally  well  prepared  for  the  war. 
They  suffered  the  same  problems  associated  with  poor  visibility  from 
blowing  sand.  There  were  initial  problems  acquiring  munitions  and  Saudi 
training  range  support  for  the  AC- 130  gunships.  Ranges  and  equipment 
for  high-speed  airdrops  had  to  be  resolved  for  MC-130  Combat  l^lon 
crews  to  maintain  proficiency.  Initially,  few  Talon  crews  were  qualified 
to  drop  the  BLl)-82  bomb.  Overall,  Air  Force  SOP  credited  good  training 
with  helping  to  keep  losses  low,  a  point  on  which  the  20th  SOS  com¬ 
mander  was  particularly  emphatic.^ 


*(S)  Lt  Col  Comer,  History  of  Desert  Shield/Desert  Storm,  pp  8-9,  The  problem  was 
particularly  acute  on  moonless  nights. 

*lnivw,  Oullmartln  and  Goldstein,  OWAPS.  of  Col  George  Gray. 

’(S)  Intvw,  Ll  Col  Comer. 
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Appendix  I 


Navy/Marine  Corps  Desert  Shield/ 
Desert  Storm  Training 


U.S.  Navy 

Navy  training  for  air  units  occurs  at  vaiious  levels  but  revolves 
around  the  basic  unit  of  the  carrier  air  wing  and  its  attendant  aircraft 
carrier  deployment  cycle.  The  training  accomplished  by  the  various  units 
in  preparation  for  the  Gulf  War  thus  varied  according  to  their  assignments 
as  the  Desert  Shield  and  Desert  Storm  scenario  unfolded.  This  section 
will  discuss  that  training.  It  begins  with  an  overview  of  the  normal 
training  done  by  a  squadron  and  a  wing  preparing  for  a  deployment.  The 
various  differences  in  the  predeployment  preparation  of  the  eight  carrier 
air  wings  that  operated  in  Desert  Shield  and  in  Desert  Storm  will  next  be 
developed.  Finally,  in-theater  training  for  Desert  Storm  will  be  discussed. 

Squadron  and  Carrier  Air  Wing  Training 

A  Navy  carrier  air  wing  contains  all  of  the  elements  that  allow  it  to 
accomplish  almost  any  application  of  air  power  in  the  pursuit  of  national 
interests.  Assigned  to  a  particular  aircraft  carrier,  it  normally  consists  of 
nine  squadrons  with  a  mix  of  different  aircraft.  The  generic  air  wing 
consists  of  two  squadrons  of  F-I4  fighters,  two  squadrons  of  F/A-18 
strike  fighters,  and  one  squadron  each  of  A-6E  long-range  attack  aircraft; 
and  EA-6B  electronic  countermeasure  aircraft,  S3  antisubmarine  aircraft, 
£•2  airborne  early  warning  aircraft,  and  SH3  or  SH60  antisubmarine 
helicopters.  Training  revolved  about  a  cycle  consisting  of  time  at  home 
stations,  on  predeployment  work-up,  and  on  deployments  to  overseas 
Ixations  fo;  ix  to  eight  months’  duration. 

While  in  the  United  States,  all  aircraft  of  a  particular  type  were 
loased  a!  the  same  naval  air  station.  Here  they  accomplished  squadron 
training  supported  by  their  local  functional  wing  commander.  Individual 
airc:,ews  and  squadrons  had  to  maintain  proficiency  in  a  program  called 
Liberty  Elite.  This  program  assigned  requirements  that  aircrews  must 
complete  to  maintain  readiness  in  their  aircraft  types.  The  qualifications 
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of  each  aircrew  member  and  the  squadron  overall  were  continuously 
updated.  The  Liberty  Elite  data  were  reported  on  the  SORTS  system,  and 
if  a  squadron  failed  to  meet  these  Liberty  Elite  goals,  it  had  to  report  in 
at  reduced  readiv  ''ss  status.' 

Each  home  station  has  facilities  nearby  to  accommodate  the  training 
for  that  particular  aircraft.  These  facilities  include  operating  areas  for  air- 
to-air  training,  bombing  ranges,  low-level  training  routes,  overwater 
scored  mining  ranges,  and  a  radar  bombing  scoring  unit  that  can  evaluate 
simulated  radar  bomb  drops. 

Though  the  squadron  is  supported  at  its  home  station  by  the  local 
functional  wing  commander,  its  operational  commander  remains  its  carrier 
air  wing  commander.  Approximately  six  months  before  a  scheduled 
deployment  of  their  aircraft  carrier.  aJl  the  squadrons  of  the  carrier  air 
wing  go  to  Naval  Air  Station  (NAS).  Fallon,  to  begin  preparing  for  the 
upcoming  cruise.  Supported  by  Fallon’s  Naval  Strike  Warfare  Center 
(“Strike  U").  the  wing  goes  through  a  series  of  exercises  designed  to 
build  proficiency  as  an  air  wing.  Multiple  squadron  events  such  as  air 
combat,  air-to-air  refueling,  and  intercept  training  along  with  large-scale 
bombing  strikes  are  accomplished.  The  final  exercise  is  a  large-scale 
operation  in  support  of  a  simulated  scenario  that  the  wing  might  expect 
to  encounter  on  its  upcoming  deployment.  Air  wings  deploying  to  the 
Mediterranean  theater  used  a  different  scenario  than  those  going  to  the 
western  Pacific  or  Indian  Ocean.  The  Mediterranean  scenario  exercises 
involved  the  full  range  of  possible  threats-**enemy”  aggressor  aircraft, 
modem  surface-to-air  missiles,  and  antiaircraft  artillery-and  targets  that 
were  as  realistic  as  possible,  such  as  simulated  airfields.  Real  ordnance 
was  delivered,  and  the  planning  procedures  for  the  strikes  were  prepared 
by  one  of  the  wing  mission  planning  teams.  Beside.s  the  air  wing  deploy¬ 
ment  to  Fallon.  F-14  and  F/A-18  squadrons  deployed  there  for  a  week  of 
intense  air  combat  maneuvering  (acm)  training,  called  the  Fleet  Fighter 
ACM  Readiness  Program  and  .Strike  Fighter  Readiness  Program. 

After  completing  the  Fallon  detachment,  the  air  carrier  wing  joined  its 
parent  aircraft  carrier  and  continued  piedeployment  training.  Thus  was 
normally  in  three  phases:  carrier  refresher  training,  wherein  the  squadrons 


'(S)  For  mort  inrormation  on  the  soars  ratings,  see  the  Center  for  Naval  Analyses 
(CNA),  Desert  Storm  Reconstruction  Rpt.  Vol  XIII.  Training,  pp  3-10  •  3-16. 
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renim  to  the  procedures  of  operating  off  the  ship;  basic  exercises;  and 
advanced  exercises.  The  exercises  conducted  from  the  carrier  ran  the 
gamut  of  possible  fleet  operations  such  as  large-scale  strikes  ashore 
involving  all  squadrons,  strikes  against  other  naval  forces,  practice  nuclear 
contingency  missions,  support  for  amphibious  operations,  and  defense  of 
the  battle  group  from  large-scale  enemy  raids.  IVpes  of  operations  range 
from  cyclic  operations  of  twelve  hours  operatingAwelve  hours  off  to  flex 
deck  operations  in  which  the  carrier  operates  for  twenty-four  hours  a  day 
for  several  days.  The  last  portion  of  the  advanced  exercise  period  was  the 
Operational  Readiness  Exercise,  the  “flnal  exam*’  for  the  air  wing  and  the 
battle  group  team.  Deployment  followed  shortly  thereafter. 

DtMrt  Storm  Proparations 

The  carrier  deployment  figure  below  shows  the  schedule  of  the 
carrier  battle  groups  that  participated  in  Desert  Shield  and  Desert  Storm. 
USS  John  F.  Kennedy,  USS  Saratoga,  and  USS  Midway  had  relatively  long 
periods  in  the  theater,  while  USS  Roosevelt,  USS  Ranger,  and  USS  America 
arrived  just  at  the  commencement  of  hostilities. 

Carrier  Deployment  and  Southwest  Asia  (swa)  In-Chop  Timelines* 
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*(S)  CNA.  Vol  XIII,  p  2.2. 
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Workup  Cycles  for  CONUS  Desert  Storm  Carrier  Battle  Groups^ 


0*11  n*it  MKov 

I  I  (MOMma  I  I 


The  workup  cycles  Figure  above  portrays  the  training  cycles  for  the 
five  carriers  that  deployed  from  the  U.S.  to  participate  in  Desert  Storm. 


It  shows  that  r^ur  of  the  five  had  completed  their  air  wing  detachments 
at  Fallon  prior  to  the  invasioi'  of  Kuwait.  The  scenarios  presented  at 
Fallon  consisted  of  two  nuyor  assignments  from  the  National  Command 
Authority.  In  the  first,  the  wing  had  to  conduct  a  one-time  strike  on  the 
“enemy"  country  to  demonstrate  U.S.  power,  basically  a  Libya-style 
operation.  The  second  scenario  presented  the  wing  with  two  days  (and 
nights)  to  achieve  damage  against  certain  targets  in  the  country.  The 
intent  of  the  second  exercise  was  to  conduct  a  campaign,  gain  control  of 
the  air  by  defeating  the  Air  Force  and  Air  Defense  Net,  and  finally  to 
conduct  operations  against  designated  targets.  In  most  cases  low-level 
ingress  and  attack  tactics  were  employed.*  Only  one  air  wing  aboard  the 
USS  America  was  able  to  tailor  its  Fallon  deployntent  towards  the  Kuwait 
scenario.  Its  detachment  focused  more  on  close  air  support,  special 
warfare  operations,  and  combat  search  and  rescue  than  did  prewar  air 
wing  Fallon  operations.’  [DELETED].* 

Training  in  Theater 

The  three  carriers  that  deployed  to  Southwest  Asia  early  in  Desert 
Shield  participated  in  a  series  of  exercises  and  training  evolutions  that 
were  in  many  ways  like  the  advanced  exercises  of  their  training  cycles. 
The  Major  E)esert  Shield  Exercise  table  displays  the  types  and  frequency 
of  those  exercises.^ 


*lntvw,  RADM  Mike  Luecke.  0PNAV73.  Aug  1992. 
’(S)  CNA  Rpt,  Vol  XIII,  p  1-2. 

*(S)  Ibid,  p  A-5. 

■'(S)  Ibid,  p  3-2. 
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Air  Wing  Fallon  Detachments  for  Desert  Storm  Battle  Groups 


FIGURE  DELETED 
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M^or  Desert  Shield  Exercises 


FIGURE  DELETED 


In  the  theater,  training  conducted  by  the  carriers  in  the  Red  Sea  (uss 
John  F.  Kennedy,  USS  Saratoga)  differed  from  that  conducted  by  the 
USS  Midway  in  the  North  Arabian  Sea.  The  Red  Sea  carriers  conducted 
most  of  their  exercises  in  Saudi  Arabia  and  thus  dealt  much  more  closely 
with  the  JFACC.  They  became  very  accustomed  to  working  with  the  ato 
process.  As  the  Master  Attack  Plan  developed,  they  conducted  "mirror 
image"  strikes  towards  the  Iraqi  border  that  included  joint  tasking 
evolutions.'  The  USS  Midway,  on  the  other  hand,  conducted  most  of  its 
operations  in  the  Oulf  of  Oman  because  of  sensitivities  about  operating 
in  the  Persian  Gulf.’ 


'Debrief,  CDR  Smith,  Navy  Black  Hole  Repreaentatlve.  owaps  files, 
’intvw,  Capt  James  Burin,  Commander,  Carrier  Air  Wing  Five,  Aug  1992. 
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CVW-S  IVaining  Program 


CVW  Training  Areas  graphics  is  a  graphic  from  a  brief  by  the 
Commander  of  Carrier  Air  Wing  Fivr  detailing  his  Desert  Shield 
training. These  exercises  included:  support  for  an  amphibious 
operation  in  Saudi  Arabia  (Imminent  Thunder);  a  Beacon  Flash  exercise 
with  the  Omanis,  which  included  strikes  ashore  and  air-to-air  combat;  and 
Defensive  Air  Combat  Maneuvering  training  with  Al  Dhafra  of  the 
United  Arab  Emirates  (against  Mirage  2000)  and  Qatar  (against  F-Is). 
Except  for  a  short  period  when  supporting  Imminent  Thunder,  the  uss 
Midway  operated  mostly  in  the  Gulf  of  Oman,  where  it  also  conducted 


"’Briefing  tlidcii  “Carrier  Air  Wing  Five  Desert  Shield/Deseri  Storm"  received  from 
Capt  Burin,  Aug  1992,  owaps  files. 


450 


mirror  image  strikes.  The  Commander  of  the  Air  Wing  on  the  uss 
Midway  fully  expected  that  he  would  conduct  his  operations  from  the 
Gulf  of  OkTiaii  should  hostilities  occur."  As  such,  the  USS  Midway  never 
developed  the  rapport  with  the  Joint  Force  Air  Component  Commander 
and  the  ATO  process  that  the  Red  Sea  carriers  did. 

As  the  on-station  carriers  participated  in  these  exercises, 
COMUSNAVCBNT  and  his  subordinate  commanders  published  their  training 
objectives.  The  carriers  that  weie  preparing  to  deploy  were  able  to  tailor 
their  predeployment  exercises  to  the  situation  expected  in  Desert  Storm; 
based  in  some  respects  on  these  training  objectives.  A  Southwest  Asia 
scenario  was  used  for  the  advanced  phase  battle  group  exercise  for  uss 
John  E  Kennedy,  USS  Ranger,  USS  Roosevelt,  and  USS  America.'^ 


The  Center  for  Naval  Analyses  (CNA)  conducted  the  reconstruction 
program  for  the  Navy’s  effort  in  Desert  Storm.  Tlieir  study  of  training 
identified  numerous  issues  for  further  consideration.  These  issues  were 
broken  into  two  types,  those  that  were  not  normally  considered  in  training 
syllabi  before  Desert  Storm  and  those  that  were. 


The  training  issues  in  the  weapons,  tactics,  and  training  arena  that 


were  noi 


normally  covered  or  stre.ssed  by  training  syllabi  included; 


ATO  process; 

Joint  theater- wide  connectivity; 
(DELETED] 

Air  Force  tanking  of  .strike  packages; 
[DELEIED] 

(DELETED] 

(DELETED] 


'Ini 


w,  Cap!  Burin. 


"(S)  CNA  Rpl.  Vol  XIII.  p  2-4. 
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•  High-altitude  weapons  delivery;  and 

•  [DELETED]. 

CNA  concluded  that  although  these  issues  arose  in  a  unique  scenario,  they 
might  be  relevant  to  future  conflicts. 

The  training  issues  that  they  identified  as  normally  covered  in  training 
syllabi  included; 

•  Force  and  aircraft  training  in  rules  of  engagement  (ROE); 

•  [DELETED] 

•  Carrier  operations. 

[DELETED].'* 

U.S,  Marine  Carps 

Before  2  August  1990,  individual  Marine  Corps  aircrew  training 
centered  on  Naval  Air  Tritining  and  Operating  Procedures  Standardization 
(NATOPS)  and  Training  and  Readiness  (T&R)  Manual  qualifications.  Much 
of  the  aviation  training  was  not  geographically  oriented.  While  Marine  units 
routinely  trained  for  conditions  such  os  cold  weather,  mountain  and  desert 
terrain,  and  shipboard  operations,  the  training  was  not  always  aimed  at  a 
particular  country  or  region.  Iraq's  invasion  of  Kuwait  changed  the  status 
quo  and  served  to  focus  portions  of  Marine  Corps  aviation  training  on 
Southwest  Asia. 

Beginning  on  2  August,  Maiine  Aviation  Weapons  and  Ihctics 
Squadron  One  (MAWTS-1),  based  at  MCAS  Yuma,  Arizona,  took  the  lead 
in  orienting  Marine  aviation  to  a  possible  war  against  Iraq.  Between 
2  Augu.st  and  5  September  1990,  forty  instructors  from  MAWTC-I  traveled 
and  briefed  Marine  Corps  units  on  Iraqi  military  capabilities,  equipment, 
tactics,  and  lessons  learned  from  the  iran-Iraq  war.  Included  in  these  discus¬ 
sions  were  recommendations  on  how  to  employ  Marine  aviation  assets 
against  the  anticipated  Iraqi  threat.  At  the  same  time,  twenty-three 


'*(S)  Ibid,  p  1-3. 
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NlAWTS-l  instnictors  were  augmenting  aviation  and  Marine  Air  Command 
and  Control  System  units  already  in  swa.  During  this  time,  MAWTS-I 
developed  the  Southwest  Asia  Integrated  Contingency  lYaining  package. 

From  1  October  to  3  November  1990,  26  squadrons  (136  flxed-wlng 
and  34  rotary-wing  aircraft),  a  Hawk  battery,  a  Stinger  battery,  and  a  Direct 
Air  Support  Squadron  underwent  customized  instruction  tailor^  to  individual 
readiness  levels.  Included  in  the  instruction  were  an  academic  syllabus, 
individual  work-ups,  and  a  series  of  integrated  exercises  incorporating  the 
requirements  to  operate  in  the  Southwest  Asia  environment. 

A  second  package  was  conducted  26  November  to  1 9  December  1 990, 
with  an  additional  fourteen  squadrons  being  trained.  On  20  December, 
MAWTS-1,  Detachment  A,  with  forty-four  personnel  ashore  and  twenty-six 
afloat,  was  formed  to  support  the  Marines  in  Southwest  Asia.  When  the 
war  started,  MAWTS-1  had  seventy  instnictors  in  SWA  supporting  the 
1st  Marine  Expeditionary  Force  Headquarters,  1st  and  2nd  Marine  Divisions 
and  3d  Marine  Aircraft  Wing  ashore,  and  the  4th  and  3th  Marine 
Expeditionary  Brigades  afloat. 
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Precis  of  the  Space  Report 


As  all  reports  of  the  Gulf  War  Air  Power  Survey,  the  report  on 
Space  Operations  has  been  submitted  to  a  security  and  policy  review 
board  for  general  publication.  Not  surprisingly,  the  bulk  of  information 
in  this  area  could  not  be  released  without  compromising  national 
security.  Accordingly,  the  following  is  a  precis  of  the  report  compiled 
by  this  task  force. 

The  purpose  of  the  Space  study  was  to  comprehensively  survey  the 
space  systems  used  during  the  Gulf  War.  Of  five  major  themes  in  this 
report,  this  task  force  first  examined  planning  and  training  for  the  use 
of  space  systems,  including  space  awareness  among  American  forces  sent 
to  the  Gulf,  within  the  context  of  a  subtheme  common  to  many  Suivey 
volumes:  the  importance  of  the  five  and  a  half  months  of  Desert  Shield. 

From  the  outset,  Central  Command  planners  and  the  space  com¬ 
munity  built  space  linkages  to  warfighters.  Many  annexes  to  Operations 
Plan  1002-90  prepared  for  the  U.S,  Commander  in  Chief,  Central  Com¬ 
mand,  drew  on  space  systems;  ample  documentation  exists,  for  example, 
in  procedures  for  establishing  satellite  communications  links.  On  the 
other  hand,  weaknesses  in  other  areas  were  difficult  to  fit  into  prewar 
training  scenarios  as  well  as  exercises,  such  as  bomb  damage  assessment 
and  other  intelligence  functions.  It  was  therefore  no  surprise  that  the 
degree  of  planning  and  training  for  the  use  of  space  correlates  closely 
with  the  results.  With  respect  to  those  areas  where  space  capabilities 
had  not  yet  been  fully  integrated  with  warfighting  doctrine  and  tactics. 
Coalition  forces  derived  maximum  advantage  from  experience  during  the 
five  and  a  half  months  of  Desert  Shield  to  familiarize  themselves  and 
train  with  space  capabilities. 

The  second  issue  to  emerge  from  the  Space  study  was  space  mobi¬ 
lization,  which  included  the  mobilization  of  ground  "user''  equipment  to 
tlie  Persian  Gulf  and  also  maintenance  of  spacecraft  in  orbit  and  the 
launching  of  new  systems.  In  some  cases,  the  space  capability  was 
immediately  available  because  the  receiver  equipment  was  already  in 
place  and  the  satellite  system  was  functioning  in  its  peacetime  (or  war¬ 
time)  role,  as  in  the  case  of  F-16s  equipped  with  Global  Positioning 
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System  receivers.  The  rate  at  which  space  capabilities  were  mobilized 
depended  on  a  number  of  factors:  the  availability  and  heft  of  ground 
equipment  and  satellites,  launch  windows,  and  processing  action  required 
to  launch  a  spacecraft  into  orbit;  the  time  required  to  check  out  a  newly 
launched  satellite;  the  time  required  to  reposition  satellites  for  better 
coverage  of  the  theater;  and,  finally,  the  coordination  of  placing  trained 
personnel. 

The  third  Issue  concerns  the  determinants  of  the  military  utility  of 
space  systems.  This  issue  involved  the  contribution  of  space  systems  to 
conununications,  navigation,  weather,  imaging,  and  intelligence.  In 
some  cases  it  was  necessary  to  cross  functional  boundaries  and  depart 
from  the  pure  "space  story."  The  detection  of  Scuds  by  the  Defense 
Support  Program,  for  example,  warranted  a  discussion  of  Coalition 
success  in  destroying  mobile  targets.  Nevertheless,  the  true  value  of 
space  support  must  be  measured  in  terms  of  concrete  warfighting  results. 

The  fourth  theme  deals  with  the  command  and  control  of  space 
systems,  highlighting  the  difficulty  of  a  complex  and  in  some  respects 
highly  guarded  space  community  that  had  oriented  its  support  toward 
more  "strategic"  customers  such  as  the  National  Command  Authority  and 
various  inteliigence  agencies.  In  the  Gulf  War,  this  set  of  space 
providers  was  thrust  into  a  tactical  environment  that  demanded  time- 
responsive,  geographically  oriented,  and  widest-dissemination  support. 
Many  of  the  key  intelligence-related  assets,  however,  were  not  controlled 
by  the  theater  commander. 

The  fifth  and  final  theme  covers  the  rote  of  commercial  space 
systems  and  receiver  equipment.  Some  commercial  satellite  systems, 
such  as  LANDSAT  and  intelsat,  were  passed  on  to  the  Coalition  military 
establishment.  The  procurement  and  use  of  "channels"  by  commercial 
satellite  systems  also  augmented  the  needed  communications  capacity. 
Conversely,  some  military  systems,  such  as  the  Global  Positioning  Sys¬ 
tem  were  shared  with  commercial  customers,  while  Coalition  forces  were 
able  to  procure  commercial  receivers  to  augment  the  military  ground 
equipment.  This  theme  was  also  important  in  examining  Iraqi  acce.ts  to 
space  support.  Coalition  members  cooperated  to  deny  Iraq  access  to 
commercial  satellite  imagery  products  by  halting  the  flow  of  spot  images 
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from  France.  At  the  same  time,  Iraq  "used"  Cable  News  Network  (CNN) 
worldwide  coverage  to  some  advantage. 

Several  Issues  that  created  an  impact  during  the  research  and  analy* 
sisofthisstudy  deserve  mention.  Research  did  not  focus  on  the  provid¬ 
ers  of  space  support  but  rather  on  the  "space  product"  itself  and  its 
operational  impact.  Researchers,  therefore,  relied  on  primary  data 
generated  in  the  theater,  where  they  faced  a  number  of  obstacles.  In 
many  cases,  the  users  were  not  familiar  with  space  capabilities.  For 
example,  how  communications  satellites  influenced  combat  operations 
was  not  documented  because  what  was  said  over  the  phone  in  hundreds 
of  thousands  of  conversations  was  not  recorded  and  not  documented. 
Many  users,  moreover,  were  not  aware  that  they  were  talking  via  satel¬ 
lite. 
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Glossary 


AAA 

AAAM 

AADC 

AAI 

AAV 

AAR 

AASLT  Div 
AB 

ABCCC 

ABDR 

ABF 

ABFDS 

Abn  Corps 

AC 

ACA 

ACAS 

ACC 

ACCS 

ACE 


Antiaircraft  Artillery 
Advanced  Air-to>Air  Missile 
Area  Air  Defense  Commander 
Air-to-Air  Interrogator  Set 
Amphibious  Assault  Vehicle 
After  Action  Report 
Air  Assault  Division  (US) 

Air  Base 

Airborne  Battlefield  Command  and 
Control  Center 

Aircraft  Buttle  Damage  Repair 

Advanced  Bomb  Family 

Aerial  Bulk  Fuel  Delivery  System 

Airborne  Corps  (US) 

Active  Component 

Airspace  Control  Authority  or 
Airlift  Clearance  Authorities 

Air  Combat  Assessment  Summary 

Air  Component  Commander  or 
Airspace  Coordination  Center  or 
Arab  Cooperation  Council 

Airborne  Command  and  Control 
Squadron 

Airborne  Command  Element  (USAF) 
or 

Aviation  Combat  Element  (USMC)  or 
Air  Combat  Element  (NATO)  or 
Armored  Combat  Euiihmover  (US 
Army) 


ACM 


Air  Combat  Maneuvers 


ACO 

Airspace  Coordir.ution  Order  or 

Airspace  Control  Order 

ACR 

Armored  Cavalry  Regiment 

ACV 

Armored  Combat  Vehicle  (US  Army) 
or 

Air  Cushion  Vehicle  (USN) 

AD 

Air  Division 

ADA 

Air  Defense  Artillery 

A/DACO 

Arrival/Departure  Airfield  Control 

Group 

ADOC 

Air  Defense  Operations  Center 

ADX 

Ai*  Defense  Exercise 

AECC 

Aeromedical  Evacuation  Control  Center 

Aegis 

Ship  based  long*range  air  defense 
system. 

AELT 

Aeromedical  Evacuation  Liaison  Tbam 

AES 

Aeromedical  Evacuation  Squadron 

AEW 

Airborne  Early  Warning 

AFB 

Air  Force  Base 

AFCOMAC 

Air  Force  Combat  Ammunition  Center 

AFDIGS 

Air  Force  Digital  Graphics  System 

AFEWC 

Air  Force  Electronic  Warfare  Center 

AFGWC 

Air  Force  Global  Weather  Center 

AFHRA 

Air  Force  Historical  Research  Agency 

AFLC 

Air  Force  Logistics  Command 

AFLIF 

Air  Force  Logistics  Information  File 

AFLMC 

Air  Force  Logistics  Management 

Center 

AFMSS 

Air  Force  Mission  Support  System 

AFR 

Air  Force  Reserve 

AFSC 

Air  Force  Systems  Command  or 

Air  Force  Specialty  Code 

AFSOC 

Air  Force  Special  Operations  Command 

AFSOUTH 

Allied  Forces,  South  (NATO) 

AFWMPRT 

Air  Force  Wartime  Manpower  and 
Personnel  Readiness  Team 

AGE 

Aerospace  Ground  Equipment 

AGL 

Above  Ground  Level 

AI 

Air  Interdiction 

AIF 

Automated  Installation  File 

AIR 

Air  Inflatable  Retarder 

AIWS 

Advanced  Interdiction  Weapons  System 

ALARM 

Air-Launched  Anti-Radiation  Missile 

ALC 

Air  Logistics  Center 

ALCC 

Airlift  Control  Center 

ALCE 

Airlift  Control  Element 

ALCM 

Air-Launched  Cruise  Missile 

ALMSNSCD 

Airlift  Mission  Schedule 

ALO 

Air  Liaison  Officer 

AMI 

Aeronautical  Militare  Italiana 

AMRAAM 

Advanced  Medium-Range  Air-io-Air 
Missile 

AMU 

Aircraft  Maintenance  Unit 

ANG 

Air  National  Guard 

ANGLCO 

Air  and  Naval  Gunfire  Liaison 

Company  (USMC) 

AO 

Area  of  Operation 

AOB 

Air  Order  of  Battle 

AOR 

Area  of  Responsibility 

APC 

Armored  Personnel  Carrier 

150-514  O  -  93  -  18  ;  QL  3 


APCC 

Aerial  Port  Control  Center 

APOD 

Aerial  Port  of  Debarkation 

APS 

Afloat  Prepositioning  Ship 

ARBS 

Angle  Rate  Bombing  Set  (USMC) 

ARC 

Air  Reserve  Components 

ARGENT 

U.S.  Army  Forces,  Central  Command 

AREFS 

Air  Refueling  Squadron 

ARM 

Antiradiation  Missiles 

ARNG 

U.S.  Army  National  Guard 

ARS 

Air  Rescue  Service 

ARW 

Air  Rescue  Wing 

ASARS 

Advanced  Synthetic  Aperture  Radar 
System 

ASD(PA) 

Assistant  Secretary  of  Defense  (Public 
Affairs) 

ASD(SO-LIC) 

Assistant  Secretary  of  Defense  (Special 
Operations  and  Low  Intensity  Conflict) 

ASM 

Air-to-Surface  Missile 

ASMA 

Air  Stuff  Management  Aide  (UK  and 
Iraq) 

ASOC 

Air  Support  Operations  Center 
(ArmyAJSAF) 

ASUWC 

Anti-to*Surface  Unit  Warfare 
Commander  (US.N) 

ATACMS 

Army  Tuciicul  Missile  System 

ATAF 

Allied  Tactical  Air  Force  (NATO) 

ATC 

Air  Training  Command  (USAF) 

ATOM 

Anti-Tank  Guided  Munition 

ATO 

Air  Tusking  Order 

ATTG 

Automated  Tactical  Target  Graphic 

AUTODIN 

Automatic  Digital  Network 

AVCAL 

Avi<'.tion  Coordinated  Allowance  List 
(USN) 

AVLB 

Armored  Vehicle-Launched  Bridge 

Avn  Bde 

Aviation  Brigade  (US) 

AWACS 

Airborne  Warning  and  Control  System 

AWN 

Automated  Weather  Network 

AWS 

Airborne  Warning  System 

BAAF 

Bahrain  Amiri  Air  Force 

BAI 

Battlefield  Air  Interdiction 

BARCAP 

Barrier  Combat  Air  Patrol 

BAS 

Basic  Allowance  for  Subsistence 

BBBG 

Battleship  Battle  Group 

BCE 

Battleheld  Coordination  Blentent 

BDA 

Bomb  Damage  Assessment 

Bde 

Brigade  (US) 

BDU 

Battle  Dress  Uniform 

BE  or  BEN 

Basic  Encyclopedia  (number) 

BEEF 

Base  Engineer  Emergency  Force 

BLT 

Battalion  Landing  Team  (USMC) 

BMP 

Soviet  armored  personnel  carrier 

BMS 

Bombardment  Squadron 

BMW 

Bombardment  Wing 

B/N 

Bombardier/Navigator 

BND 

German  Federal  Intelligence  Service 

BTG 

Basic  Thrget  Graphic 

BVR 

Beyond  Visual  Range 

BW 

Biological  Warfare 

C-Day 

Deployment  Day 

C3 

Command,  Control,  and 
Communications 

C3CM 

Command,  Control,  Communications 
Countermeasures 

C3I 

Command,  Control,  Communications, 
and  Intelligence 

C3IC 

Coordination,  Control, 
Communications,  and  Intelligence 
Center 

C4 

Command,  Control,  Communications, 
and  Computers 

CA 

Civil  Affairs 

CADOB 

Consolidated  Air  Defense  Order  of 
Buttle 

CAF 

Canadian  Air  Force 

CAFMS 

Computer  Aided  Force  Management 
System 

CAFT 

Center  for  Anti-Fratricide  Technology 

CALCM 

Conventional  Air  Launched  Cruise 
Missile 

CAMS 

Core  Automated  Maintenance  System 

CAP 

Combat  Air  Patrol 

CAS 

Close  Air  Support  or 

Combat  Ammunition  System 

CASSUM 

Close  Air  Support  Summary 

CAT 

Crisis  Action  Team 

CB 

Chernical/Bioiogical 

CBU 

Cluster  Bomb  Unit 

CBW 

Chernical/Bioiogical  Weapons 

CCD 

Camouflage,  Concealment  and 
Deception 

CCIP 

Continuously  Computed  Impact  Point 

CCRC 

Combined  Control  and  Reporting 
Center 

CEM 

Combined  Effects  Munition 

CEMIRT 

Civil  Engineering  Maintenance, 
Inspection,  Repair,  and  Training 

CENTAF 

U.S.  Air  Force,  Central  Command 

CENTCOM 

U.S.  Central  Command 

CEP 

Circular  Error  Probable 

CES 

Civil  Engineering  Squadron 

CEV 

Combat  Engineer  Vehicle 

CFT 

Conformal  Fuel  Tank 

Cl 

Civilian  Internees 

CIA 

Central  Intelligence  Agency 

CIFS 

Close-In  Fire  Support  (USMC) 

CINC 

Communder-in-Chief 

CINCCENT 

Commander-in-Chief  U.S.  Central 
Command 

CINCMAC 

Commander-In-Chief,  Military  Airlift 
Command 

CINCSPACE 

Communder-ln-Chief  U.S.  Space 
Command 

CINCTRANS 

Commander-in-Chief,  U.S. 
Trun.sportation 

CINCTRANSCOM 

Communder-in  Chief  U.S. 
Truasportution  Command 

CJCS 

Chairman,  Joint  Chiefs  of  Staff 

CMMS 

Congres.sionally  Mandated  Mobility 
Study 

CNN 

Cable  News  Network 

COCOM 

Combatant  Command  (Command 
Authority) 

COMALF 

Commander,  Airlift  Forces 

COMAO 

Composite  Air  Operation 

COMMZ 

Communications  Zone 

COMPES 

Contingency  Operations  Mobility 
Planning  and  Execution  System 

COMSEC 

Communications  Security 

COMTAC 

Commander  of  Thctical  Air  Command 

COMUSCENTAF 

Commander,  U.S.  Air  Force,  Central 
Command 

COMUSCENTCOM 

Commander,  U.S.  Central  Command 

CNA 

Center  for  Naval  Analysis 

CNO 

Chief  of  Naval  Operations 

COMINT 

Communications  Intelligence 

COMSAT 

Communications  Satellite 

CONUS 

Continental  United  States 

COSCOM 

Corps  Support  Command  (US  Army) 

CPX 

Command  Post  Exercise 

CRAF 

Civil  Reserve  Air  Fleet 

CRC 

Control  and  Re^H>rting  Center 

CS 

Combat  Support 

CSAR 

Combat  Search  and  Rescue 

CSC 

Contingency  Support  Graphic 

CSS 

Combat  Service  Support 

CSSA 

CENTAF  Supply  Support  Agency  or 
Combat  Service  Support  Area 

CT 

Ccuntcrtcrrorism 

CTJTF 

Counterterrorism  Joint  Tusk  Force 

CVBG 

Aircraft  Carrier  Battle  Group  (USN) 

cw 

Chemical  Warfare 

CWEP 

Conventional  Weapons  Enhanced 
Penetration 

CWP 

Contingency  Weather  Ptickage 

D&D 

Decoy  and  Deception 

DACT 

Dissimilar  Aerial  Combat  Tactics 

DARPA 

Defense  Advanced  Research  Projects 
Agency 

DAS 

Deep  Air  Support  (USMC) 

DASC 

Direct  Air  Support  Center  (USMC) 

DCA 

Defense  Communications  Agency 

DCl 

Director  of  Central  Intelligence 

D>Day 

Unnamed  day  on  which  an  operations 
begins 

DDN 

Defense  Data  Network 

DF 

Direction  Fired  or 

Direction  Finding 

DFR/ME 

Defense  Fuel  Region,  Middle  East 

DFSC 

Defense  Fuel  Supply  Center 

DFSP 

Defense  Fuel  Supply  Point 

DIA 

Defense  Intelligence  Agency 

DIS 

Daily  Intelligence  Summary 

DISA 

Defense  Information  Systems  Agency 

Div 

Division 

DLA 

Defense  Logistics  Agency 

DLIR 

Downward  Looking  Infrared 

DMA 

Defense  Mapping  Agency 

DMDC 

Defense  Manpower  Data  Center 

DMI 

Directorate  of  Military  Intelligence 
(Israel,  Iraq,  Egypt) 

DMSP 

Defense  Meteorological  Satellite 
Program 

DMPI 

Desired  Mean  Point  of  Impact 

DNA 

Defense  Nuclear  Agency 

DOC 

Designed  Operational  Capability 

DOD 

Department  of  Defense 

DOE 

Department  of  Energy 

DOPMA 

Defense  Officer  Personnel  Management 
Act 

DOS 

Department  of  State 

DOT 

£>epartment  of  Transportation 

DOWSR 

Directorate  of  Weather  for  Strategic 
Reconnaissance 

DPA 

Defense  Production  Act 

DPG 

Defense  Planning  Guidance 

DSB 

Defense  Science  Board 

DSCS 

Defense  Satellite  Communication 
System 

DSFU 

Desert  Storm  Forecast  Unit 

DSMAC 

Digitized  Scene  Mapping  and 
Correlation 

DSP 

Defense  Support  Program 

EAC 

Echelon  Above  Corps  or 

Eastern  Area  Command 

ECM 

Electronic  Countermeasures 

ECS 

Electronic  Combat  Squadron 

EDS 

European  Distribution  System 

EDT 

Eastern  Daylight  Time 

ELINT 

Electronic  Intelligence 

EMIS 

Electro-Magnetic  Isotope  Separation 

EOB 

Electronic  Order  of  Battle 

EOD 

Explosive  Ordnance  Disposal 

EOGB 

ElectrO'Optically  Guided  Bomb 

EOTDAS 

Electro-Optical  l^ctical  Decision  Aid 
Software 

EPW 

Enemy  Prisoner  of  War 

ESA 

European  Space  Agency 

EST 

Eastern  Standard  Time 

ETTF 

European  Tanker  Task  Force 

EUCOM 

European  Command 

EW 

Electronic  Warfare 

EWO 

Electronic  Warfare  Officer 

EWWS 

Electronic  Warfare  Warning  System  or 
Set 

FAC 

Forward  Air  Control 

FAE 

Fuel  Air  Explosive 

FAF 

French  Air  Force 

FAPES 

Force  Augmentation  Planning  and 
Execution  System 

FEBA 

Forward  Edge  of  the  Battle  Area 

FEWS 

Follow-on  Early  Warning  System 

FHTV 

Family  of  Heavy  Tactical  Vehicles 

FID 

Foreign  Internal  Defense 

FLIR 

Forward-Looking  Infrared 

FLOGEN 

Flow  Generation  computer  model 

FLOT 

Forward  Line  of  Own  Troops 

FMC 

Fully  Mission  Capable 

FMF 

Fleet  Marine  Force 

FMS 

Foreign  Military  Sales 

FMSE 

Fuels  Management  Support  Equipment 

FMTV 

Family  of  Medium  Tactical  Vehicles 

FNOC 

Fleet  Numerical  Oceanography  Center 
(USN) 

FOL 

Forward  Operating  Location 

FORSCOM 

U.S.  Army  Forces  Command 

FOSK 

Follow-on  Spares  Kits 

FOV 

Field  of  View 

FROG 

Free  Rocket  Over  Ground 

FSCL 

Fire  Support  Coordination  Line 

FSS 

Fast  SealiA  Support 

FTX 

Field  Training  Exercise 

G'Day 

Day  the  ground  war  began 

GAO 

General  Accounting  Office 

GC 

Geneva  Convention 

GCC 

Gulf  Cooperation  Committee 

GCI 

Ground  Control  Intercept 

GCU 

Guidance  and  Control  Unit 

GDSS 

Global  Decision  Support  System 

GENA 

Ground  Air  Navigation  Aids  radar 
(U.K./Saudi) 

GHQ 

General  Headquarters  (usually  theater 
level) 

GLO 

Ground  Liaison  Officer 

GMT 

Greenwich  Mean  Time 

GNA 

Goldwater-Nichols  DOD 
Reorganization  Act 

GOB 

Ground  Order  of  Battle 

GOK 

Government  of  Kuwait 

OOSC 

Genera*  ^^fficer  Steering  Committee 

GP 

General  Purpose  bomb 

OPS 

Global  Positioning  System  or  Satellite 

H-Hour 

Specific  time  at  which  operations 
commence 

HA 

Heavy  Armor 

HARM 

High  Speed  Antiradiation  Missile 

HAB 

Hardened  Aircraft  Bunker 

HAS 

Hardened  Aircraft  Shelter 

HEMTT 

Heavy  Expanded  Mobility  Tactical 
Truck 

HET 

Heavy  Equipment  Transporter 

HF 

High  Frequency 

HIDACZ 

High  Density  Airspace  Control  Zone 

HMMWV 

High  Mobility  Multipurpose  Wheeled 
Vehicle 

HNS 

Host-nation  Support 

HTPM 

Hard  Tirget  Penetrator  Munitions 

HUD 

Heads-Up  Display 

HUMINT 

Human  Resources  Intelligence 

HVAA 

High  Value  Airborne  Assets 

I&W 

Indications  and  Warnings 

lAADF 

Iraqi  Air  and  Air  Defense  Forces 

lADF 

Iraqi  Air  Defense  Forces 

IADS 

Integrated  Air  Defense  System 

lAEC 

International  Atomic  Energy 
Commission 

lAF 

Italian  Air  Force 

ICAO 

International  Commercial  Aviation 
Organization 

ICRC 

International  Committee  of  the  Red 
Cross 

IDF 

Israel  Defense  Force 

IFF 

Identification  Friend  or  Foe 

IFR 

Instrument  Flight  Reference 

IFV 

Infantry  Fighting  Vehicle 

HR 

Intelligonce  Information  Report  or 
Imaging  Infrared 

ILM 

Intermed  ate*Level  Maintenance 

ILMC 

Intermed  ate-Level  Maintenance  Center 

IMA 

Individua'  Mobilization  Augmentee 

IMET 

Intematioral  Military  Education  and 
Training 

IMINT 

Imagery  I.itelligence 

IMQT 

Initial  Mission  Qualification  Training 

INS 

Inertial  Navigation  System 

IOC 

Intercept  Operations  Center  or 
Integrated  Operations  Center 

lOT&E 

Initial  Operational  Test  and  Evaluation 

IP 

Initial  Point 

IPDS 

Inland  Petroleum  Distribution  System 
(US  Army) 

IR 

Infrared 

IRR 

Individual  Ready  Reserve 

ISW 

Integrated  Strike  Warfare 

ITAC 

Intelligence  and  Threat  Analysis  Center 
(US  Army) 

ITF 

Intelligence  Task  Force  (DIA) 

IZAF 

Iraqi  Air  Force 

M 

Manpower  &  Personnel  Directorate 
(Joint) 

J-2 

Intelligence  Directorate  (Joint) 

J-3 

Operations  Directorate  (Joint) 

J-4 

Logistics  Directorate  (Joint) 

J-5 

Strategic  Plans  &  Policy  Directorate 
(Joint) 

J-6 

Command,  Control  St.  Communications 
Systems  Directorate  (Joint) 

J-7 

Operational  Plans  St  Interoperability 
Directorate  (Joint) 

J<8 

Force  Structure  Resource  St 

Assessment  Directorate  (Joint) 

JAAT 

Joint  Air  Attack  Team 

JAG 

Judge  Advocate  General 

JAIC 

Joint  Atomic  Intelligence  Committee 

Jaguar 

Land-based  ground  attack  aircraft 

JAMPS 

Joint  Automated  Message  Program 

JCEOI 

Joint  Communications  Electronics 
Operations  Instructions 

JCMEC 

Joint  Captured  Material  Exploitation 
Center 

JCS 

Joint  Chiefs  of  Staff 

JCSE 

Joint  Communications  Support  Element 

JDOP 

Joint  U  SySaudi  Directorate  of 

Planning 

JDS 

Joint  Deployment  System 

JFACC 

Joint  Force  Air  Component 

Commander. 

JFC 

Joint  Forces  Commander 

JFC-E 

Joint  Forces  Command  East 

JFC-N 

Joint  Forces  Command  North 

JFLCC 


Joint  Forces  Land  Component 
Commander 


JFMCC 

Joint  Forces  Maritime  Component 
Commander 

JFscx:c 

Joint  Forces  Special  Operations 
Component  Commander 

JIB 

Joint  Information  Bureau 

JIC 

Joint  Intelligence  Center 

JIPC 

Joint  Imagery  Production  Center 

JIST 

Joint  Intelligence  Survey  Team 

JMCC 

Joint  Movement  Control  Center 

JMEM 

Joint  Munitions  Effectiveness  Manual 

JOPES 

Joint  Operations  Planning  and 
Execution  System 

JPEG 

Joint  Planning  and  Execution 
Community 

JPTS 

Jet  Propellant  Thermally  Stable 

JRC 

Joint  Reconnaissance  Center 

JRCC 

Joint  Rescue  Coordination  Center 

JS 

Joint  Stuff 

JSCP 

Joint  Strategic  Capabilities  Plan 

JSEAD 

Joint  Suppression  of  Enemy  Air 
Defenses 

JSIPS 

Joint  Service  Imagery  Processing 
System 

JSOTF 

Joint  Special  Operations  Tbsk  Force 

JSPS 

Joint  Strategic  Planning  System 

JSTARS 

Joint  Surveillance  Ibrget  Attack  Radar 
System  (E-8) 

JTACMS 

Joint  Tactical  Missile  System 

JTCB 

Joint  Tbrget  Coordination  Board 

JTF 

Joint  llask  Force 

JTFME 

Joint  Task  Force  Middle  East 

JTIDS 

Joint  Tactical  Information  Distribution 
System 

JTTP 

Joint  'Hictics.  Ibchniques  and 
Procedures 

JULL 

Joint  Uniform  Lessons  Learned 

KAF 

Kuwaiti  Air  Force 

KCATF 

Kuwait  Civil  Affairs  Iksk  Force 

KHZ 

Kilohertz 

KKMC 

King  Khulid  Military  City 

KIA 

Killed  In  Action 

KTO 

Kuwait  Theater  of  Operations 

LAMPS 

Light  Airborne  Multi-Purpose  System 
(USN) 

LANDSAT 

Land  Satellite.  NASA/NOAA  Satellite 
Program 

LANTCOM 

Atlantic  Command 

LANTIRN 

Low  Altitude  Navigation  and  Targeting 
Infrared  System  for  Night 

LAV 

Light  Armored  Vehicle 

LCAC 

Air  Cushioned  Landing  Craft 

LCC 

Land  Component  Commander 

LDGP 

Low  Drag  General  Purpose  bomb 

LENSCE 

Limited  Enemy  Situation/Correlation 
Equipment 

LO 

Logistics 

LGB 

Laser  Guided  Bomb 

LGGAIR 

Logistics  Airlift 

LIATE 

LANTIRIN  Intermediate  Automatic 
Test  Equipment 

LOG 

Lines  of  Communication 

LOS 

Line  of  Sight 

LOTS 

Logistics  Over  the  Shore 

LRC 

Logistics  Readiness  Center  (USAF) 

LRI 

Long  Range  International 

LVS 

Logistics  Vehicle  System 

MAC 

Military  Airlift  Command 

MACCS 

Marine  Air  Command  and  Control 
System 

MACG 

Marine  Air  Control  Group 

MAG 

Murine  Airlift  Group 

MAGTF 

Marine  Air  Ground  Tisk  Force 

MAIRS 

Military  Airlift  Integrated  Reporting 
System 

MAJCOMS 

Major  Commands 

MAP 

Master  Attack  Plan 

MARCENT 

U.S.  Murine  Corps,  Central  Command 

MARDIV 

Marine  Division 

MASF 

Mobile  Aeromedical  Staging  Facility 

MASS 

MICAP  Asset  Sourcing  System 

MAW 

Murine  Aircraft  Wing 

MCI 

Ministry  of  Culture  and  Information 
(Iraq) 

MCM 

Mine  Countermeasures  or 
Multi-Command  Manual 

MEB 

Marine  Espeditionary  Brigade 

Mech  Div 

Mechanized  Infantry  Division 

MEF 

Marine  Expeditionary  Force 

MEL 

Mobile  Erector-Launcher  used  for 
mobile  missiles 

METS 

Mobile  Electronic  Test  Set 

METSAT 

Meteorological  Satellite 

MEU 

Marine  Expeditionary  Unit 

MHE 

Materiel  Handling  Equipment 

MIA 

Missing  In  Action 

MIF 

Maritime  Interdiction  Force 

MICAP 

Mission  Critical  Parts  or 

Mission  Capable  or 

Mission  Capability  Limiting 

MILCON 

Military  Construction 

MIL3ATCOM 

Military  Satellite  Communications 

MILSTAR 

Military  Strategic  and  Tactical  Relay 
System 

MIO 

Maritime  Intercept  Operations 

MIPE 

Mobile  Intelligence  Processing  Element 

MIS 

Military  Intelligence  Study 

MISREP 

Mission  Report 

MLRS 

Multiple  Launch  Rocket  System 

MLV 

Memory  Loader  Verifier 

MOBREP 

Manpower  Mobilization  and  Accession 
Status  Report 

MOD 

Ministry  of  Defense 

MODA 

Ministry  of  Defense  and  Aviation 
(Saudi  Arabia) 

MOPP 

Mission  Oriented  Protective  Posture 

MPES 

Medical  Planning  and  Execution 

System 

MPF 

Maritime  Prepositioning  Force 

MPS 

Maritime  Prepositiuning  Ships 

MRE 

MeaL  Ready  to  Eat 

MRR 

Minimum  Risk  Route 

MRS 

Mobility  Requirements  Study 

MSC 

Military  Sealift  Command 

MSB 

Mobile  Subscriber  Equipment 

MSI 

Multi-Spectral  Imagery 

MSK 

Mission  Support  Kits 

MTACC 

Marine  lkctical  Air  Command  Center 

MTI 

Moving  Taiget  Indicator 

MTL 

Master  IWget  List 

MTMC 

Military  Tiafric  Management  Command 

NAC 

Northern  Area  Command 

NALE 

Naval  Amphibious  Liaison  Element 

NATO 

North  Atlantic  Treaty  Organization 

NAVCENT 

U.S.  Navy,  Central  Command 

NAVEUR 

Naval  Forces,  Europe 

NAVSTAR 

Navigational  Satellite  Timing  and 
Ranging 

NBC 

Nuclear,  Biological,  and  Chemical 

NCA 

National  Command  Authorities 

NCTR 

Noncooperative  Target  Recognition 

NDRF 

National  Defense  Reserve  Fleet 

NDS 

NPIC  Data  Systems 

NF  or  NOFORN 

Not  Releasable  to  Foreign  Nationals 

NOB 

National  Guard  Bureau 

NGFS 

Naval  Gunhre  Support 

NIB 

National  Intelligence  Estimate 

NMAC 

Near  Mid-Air  Collision 

NMCS 

Not  Mission  Capable  Supplies 

NMCM 

Not  Mission  Capable  Maintenance 

NMIC 

National  Military  Intelligence  Center 

NMIST 

National  Military  Intelligence  Support 
Usams 

NOAA 

National  Oceanographic  and 
Atmospheric  Administration 

NOB 

Naval  Order  of  Battle 

NODDS 

Naval  Oceanographic  Data 
Dissemination  System 

NPIC 

National  Photo  Interpretation  Center 

NSA 

National  Security  Agency 

NSC 

National  Security  Council 

NTC 

Night  Ihrgeting  Cell  (in  GAT) 

NVO 

Night  Vision  Goggles 

O&M 

Operations  and  Maintenance 

OAS 

Offensive  Avionics  System 

OASD/(DR&E) 

Office  of  the  Assistant  Secretary  of 
Defense  (Defense  Research  & 
Engineering) 

OASD/(SO/LIC) 

Office  of  the  Assistant  Secretary  of 
Defense  (Special  Operations/Low 
Intensity  Conflict) 

OB 

Order  of  Battle 

OCA 

Offensive  Counter  Air 

OCP 

Observation  Command  Post 

OICC 

Operational  Intelligence  Crisis  Center 

OP 

Observation  Post 

OPAIR 

Opposing  Air 

OPCON 

Operational  Control 

OPDS 

Offshore  Petroleum  Distribution  System 
(USN) 

OPEC 

Organization  of  Petroleum  Exporting 
Countries 

OPLAN 

Operation  Plan 

OPORD 

Operation  Order 

OPSEC 

Operational  Security 

OSD 

Office  of  the  Secretary  of  Defense 

OSI 

Office  of  Special  Investigations 
(USAF) 

OSP 

Operational  Support  Package 

PACOM 

Pacific  Command 

PA 

Public  Affairs 

PAO 

Public  Affairs  Officer 

PCITF 

Positive  Combat  Identification  Thsk 
Force 

PGM 

Precision  Guided  Munitions 

PIN 

Primary  Identification  Number 

PLO 

Palestine  Liberation  Organization 

PLS 

Palletized  Loading  System 

PLV 

Program  Louder  Verifier 

PMC 

Partially  Mission  Capable 

PMEL 

Precision  Measurement  Equipment 
Laboratory 

PMT 

Pastoral  Ministry  Team 

PNVS 

Pilot  Night  Vision  System 

POG 

Psychological  Operations  Group 

POL 

Petroleum,  Oils  and  Lubricants 

POMCUS 

Pre-positioning  of  Material  Configured 
to  Unit  Sets 

POW 

Prisoner  of  War 

PREPO 

Pre-positioned 

PSYOP 

Psychological  Operation 

PSYOPS 

Psychological  Operations 

PTAS 

Provisional  Tactical  Airlift  Squadron 

QEAF 

Qatari  Eniri  Air  Force 

QRCT 

Quick  Reaction  Communications 
Terminal 

R&D 

Research  and  Development 

R&M 

Reliability  and  Maintainability 

RADIO 

Rapidly  Deployable  Integrated 
Command  and  Control  system 

RAF 

Royal  Air  Force  (U.K.) 

RAFVR 

Royal  Air  Force  Voluntary  Reserve 

RAM 

Radar  Absorptive  Material 

RC 

Reserve  Component 

RCAF 

Royal  Canadian  Air  Force 

RCC 

Rescue  Coordination  Center  or 
Revolutionary  Command  Council  (Iraq) 

RDAF 

Royal  Dutch  Air  Force 

RDF 

Rapid  Deployment  Force  or 

Radio  Direction  Finding 

RDIT 

Rapid  Deployment  Imagery  Terminal 

RDJfF 

Rapid  Deployment  Joint  Task  Force 

Red  Horse 

Rapid  Engineer  Deployable,  Heavy 
Operational  Repair  Squadron,  Engineer 

REMIS 

Reliability  and  Maintainability 
Information  System 

RFI 

Request  for  Information 

RFMD 

RED  FLAG  Measurement  Debriefing 

RGFC 

Republican  Caurd  Force  Command 
(Iraq) 

PJBS 

Readiness  in  Base  Services 

RJAF 

Royal  Jordanian  Air  Force 

RLT 

Regimental  Landing  Team  (USMC) 

RO/RO 

Roll  On/Roll  Off 

ROE 

Rules  of  Engagement 

ROTHR 

Relocatable  Over*The>Horizon  Radar 

RPV 

Remotely  Piloted  Vehicle 

RRF 

Ready  Reserve  Force  or 

Ready  Reserve  Fleet 

RSADF 

Royal  Saudi  Air  Defense  Force 

RSAF 

Royal  Saudi  Air  Force 

RSLF 

Royal  Saudi  Land  Force 

RTNEPH 

Real-Time  Nephnnalysis 

RW 

Reconnaissance  Wing 

RWR 

Radar  Warning  Receiver 

S&TI 

Scientific  and  'Ibchnical  Intelligence 

SA 

Selective  Availability 

SAAF 

Saudi  Arabian  Armed  Forces 

SAC 

Strategic  Air  Command 

Sag 

Saudi  Arabian  Government  or 

Surface  Action  Group  (USN) 

SAM 

Surface-to-Air  Missile 

SAMAREC 

Saudi  Arabian  Marketing  and  Refining 
Company 

SANG 

Saudi  Arabian  National  Guard 

SAR 

Search  and  Rescue 

SAS 

Special  Air  Service  (U.K.) 

SAIGOM 

Satellite  Communications 

SBS 

Special  Boat  Service  (U.K.) 

SBSS 

Standard  Base  Supply  System 

SCUD 

Soviet  surface-to-surface  missile 

SCI 

Sensitive  Compartmented  Information 

SCIF 

Sensitive  Compartmented  Information 
Facility 

SEAD 

Suppression  of  Enemy  Air  Defenses 

SEAL 

Sea  Air  Land 

SECDEP 

Secretary  of  Defense 

SFO 

Special  Forces  Group 

SFW 

Sensor  Fuzed  Weapon 

SHAPE 

Suprente  Headquarters,  Allied  Powers, 
Europe 

SHF 

Super  High  Frequency 

SIDS 

Secondary  Imagery  Dissemination 
System 

SIGINT 

Signals  Intelligence 

SINCGARS 

Single  Channel  Ground/Airbome  Radio 
Subsystem 

Slop 

Single  Integrated  Operations  Plan 

SITREP 

Situation  Report 

SLAM 

Standoff  Land  Attack  Missile 

SLAR 

Side-Looking  Airborne  Radar 

SLOC 

Sea  Lines  of  Communications 

SMESA 

Special  Middle  East  Shipping 
Agreement 

SNIE 

Special  National  Intelligence  Estimate 

SOAF 

Sultanate  of  Oman  Air  Force 

SOC 

Sector  Operations  Center  (Air  Defense) 
or 

Special  Operations  Command 

SOCCENT 

Special  Operations  Command,  Central 
Command 

scx:oM 

Special  Operations  Command 

SOF 

Special  Operations  Forces 

SOFA 

Status  of  Forces  Agreement 

soo 

Special  Operations  Group 

SOS 

Special  Operations  Squadron 

sow 

Special  Operations  Wing 

SPACC 

U.S.  SPACECOM  Space  Control 
Center 

SPEAR 

Strike  Projection  Evaluation  and  Anti- 
Air  Warfare  Research  (USN) 

SPINS 

Special  Instructions 

SPOT 

French  Satellite  Probatoire 
d'Observation  de  la  Terre 

SRBM 

Short-range  Ballistic  Missile 

SRP 

Sealift  Readiness  Program 

SRW 

Surveillance  and  Reconnaissance  Wing 

SSA 

Selective  Service  Act 

SSM 

Surface-to-Surface  Missile 

STAMP 

Standard  Air  Munitions  Package 

STOP 

Special  Tactics  Group  (USAF) 

STON 

Short  Ton  {2,000  pounds  or  0.9  metric 
tons) 

STPJ 

Special  Thctic  Paramedics  (USAF) 

STRAPP 

Standard  Tmk,  Rack,  Adapter,  and 
Pylon  Package 

STRATFOR 

Strategic  Forces  Advisors 

STU 

Secure  Tclcphore  Unit 

SURVIAC 

Survivability  and  Vulnerability 
Information  Analysis  Center 

SWA 

Southwest  Asia 

SYERS 

Senior  Year  Electro-Optical 
Reconnaissance  System 

TAC 

IVKtical  Air  Command 

TACAIR 

'nictical  Air 

TACC 

Tactical  Air  Control  Center 

TACON 

Tactical  Control 

TACP 

'Hictical  Air  Control  Party 

TAGS 

Tactical  Air  Control  System 

TACSAT 

Tactical  Satellite 

TADIL 

l^ctical  Digital  Information  Link  or 
'nu:tical  Data  Interface  Link 

TAP 

Tkctical  Aircraft  Forces 

TAG 

Ttctical  AirliA  Group 

TAIRCW 

Tkctical  Air  Control  Wing 

TALD 

T^tical  Air-Launched  Decoy 

TALO 

Theater  Airlift  Liaison  Officer 

TANKREP 

Tank  Killer  Report 

TAOC 

Tactical  Air  Operations  Center  (USMC) 

TARCAP 

"Hirget  Combat  Air  Patrol 

TARPS 

Tactical  Air  Reconnaissance  Pod 

System 

TAW 

Tactical  Airlift  Wing 

TAWC 

Tactical  Air  Warfare  Center 

TBM 

Tactical  Ballistic  Missile 

TCN 

Transportation  Control  Number 

TDA 

Tactical  Decision  Aid 

TEL 

Transporter-Erector-Launcher 

TEMPER 

Tent  Expendable  Modular  Personnel 

TER 

Triple  Ejector  Rack 

TERCOM 

Terrain  Contour  Matching 

TFS 

Tu:tical  Fighter  Squadron 

TFW 

Tactical  Fighter  Wing 

TIALD 

Thermal  Imaging  and  Laser 
Designating 

TIARA 

’ntctical  Intelligence  and  Related 
Activities 

TIBS 

Tactical  Information  Broadcast  System 
(USAF) 

TIROS 

Television  and  Infrared  Observation 
Satellites 

TIS 

Tu:ticui  Intelligence  Squadron 

TLAM 

Tomahawk  Land*Attack  Missile 

TMD 

Tictical  Ballistic  Missile  Defense 

TO 

Technical  Order 

TO&E 

Tible  of  Organization  and  Equipment 

TOAF 

Tactical  Operations  Area  Forecast 

TOT 

Time  Over  Target 

TPFDD 

Time-Phased  Force  Deployment  Data 

TPFDL 

Time-Phased  Force  Deployment  List 

TR 

Theater  Reserves 

TRADOC 

Training  and  Doctrine  Command  (US 
Army) 

TRAM 

Target  Recognition  and  Acquisition 
Multisensor  (USN) 

TRANSCOM 

U.S.  Transportation  Command 

TRAP 

Tanks,  Racks,  Adapters,  and  Pylons 

TRO 

Tictical  Reconnaissance  Group 

TTF 

Tanker  Task  Force 

TTM 

Tactical  Target  Material 

TTP 

Tactics,  'Dschniques,  and  Procedures 

UAE 

United  Arab  Emirates 

UAEAF 

United  Arab  Emirates  Air  Force 

UAV 

Unmanned  Aerial  Vehicle 

UAWS 

USAREUR  Automated  Weather  System 

UCMJ 

Unifonn  Code  of  Military  Justice 

UHP 

Ultra  High  Frequency 

UK 

United  Kingdom 

ULN 

Unit  Line  Number 

UMMIPS 

Uniform  Military  Management  and 
Movement  Indicator  System 

UN 

United  Nations 

UNO 

Urgency  of  Need  Designator 

UNSC 

United  Nations  Security  Council 

USAGE 

U.S.  Army  Corps  of  Engineers 

USAF 

United  States  Air  Force 

USAFE 

U.S.  Air  Force  Europe 

USAFR 

United  States  Air  Force  Reserve 

USAR 

U.S.  Army  Reserve 

use 

United  States  Code 

USCENTCOM 

Central  Command 

USCG 

U.  S.  Coast  Guard 

USCINCCENT 

Commander-in-Chief  U.S.  Central 
Command 

USCINCCENT 

U.S.  Commander-in>Chief,  Central 
Command 

USDAO 

U.S.  Defense  Attache  Office 

USEUCOM 

U.S.  European  Command 

USG 

United  States  Government 

USIA 

U.S.  Information  Agency 

USMC 

U.S.  Marine  Corps 

USN 

U.S.  Navy 

USNAVCENT 

U.S.  Navy,  U.S.  Central  Command 

USNR 

U.S.  Navy  Reserve 

USPACCOM 

U.S  .^neifle  Command 

USSOCOM 

U.S.  Special  Operations  Command 

USSOUTHCOM 

U.S.  Southern  Command 

USSPACECOM 

U.S.  Space  Command 

USTRANSCOM 

U.S.  Transportation  Command 

UTC 

Unit  TVpe  Code 

UTE 

Utilization  Rate 

VA 

Department  of  Veteran’s  Affairs 

VCJCS 

Vice  Chairman,  Joint  Chiefs  of  r,iaff 

VFR 

Visual  Flight  Reference 

WAM 

Wide  Area  Mine 

WATCHCON 

Watch  Condition 

WCDC 

War  Crimes  Documentation  Center 

WFOV 

Wide  Field  of  View 

WHNS 

Wartime  Host-Nation  Support 

WIA 

Wounded  in  Action 

WIN 

Worldwide  Military  Command  and 
Control  System  Intercomputer  Network 

WN  or  WNINTEL 

Warning  Notice:  Intelligence  Sources 
and  Methods  Involved 

woe 

Wing  Operations  Center 

WRM 

War  Reserve  Material 

WRSK 

War  Readiness  Spares  Kits 

WSO 

Weapons  System  Operator 

WWIMS 

WWMCCS 

WXO 


Worldwide  Indicators  and  Monitoring 
System 

Worldwide  Military  Command  and 
Control  System 

Weather  Group 


